GATING 


October 1989 
Eight Dollars 


Mark Segal 1989. 


Mark Segal 1989 


7. 


P 


THE LOW 
WATTAGE 
METAL HALIDE 
ADVANTAGE 


light. Economy of light. All are 
important in an illumination 
package. But it's frequently 
difficult to provide all three 
without compromise. Enter 
low wattage metal halide 
lighting which combines the 
best in quantity and quality of 


light with energy economy. 


Venture Lighting has dramatically 
increased the breadth of its low wattage 
metal halide product family. 


Lighting specifiers now have an opportu- 
nity to combine high levels of illumination 
with good color rendition, while reducing 
total operating costs in exterior and 
interior lighting applications. 


For high quality lighting, add Venture 
Lighting to your list of low wattage metal 
halide lamp suppliers. 
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DECISION 
MAKING 


WITHOUT 
CHOICES 


Fixture selection is usually a 
process of compromise between 
appearance, performance and de- 
Sign. The result is having to settle 
for less than you want. It is time 
to get what you want, not just 
what you can get. 


APPEARANCE 

WITH APPEAL 

The rugged, nonmetallic optical 
housing and post top construction 
give Supra-Lyte its attractive, 
support free appearance that is 
unobtrusive during the day and a 
glowing invitation at night. 


THE PERFORMANCE 
PROMISE 


An oversized reflector and vertical 
lamp gives Supra-Lyte exceptional 
performance, even when spaced 
Six mounting heights apart. Type 
V square distribution and a high 
peak beam angle result in ex- 
tremely efficient layouts that elimi- 
nate wasteful circular overlap. And 
the superb cutoff characteristics 
always provide comfortable, glare 
free illumination. 


CREATIVE FLEXIBILITY 


Supra-Lyte's dual lamp option can 
be used to mix high pressure so- 
dium and metal halide to give the 
warmth and appeal of incandes- 
cent color . . . without sacrificing 
HID efficiency and long life. An in- 
ternal reflector can also be used to 


Р.О. Box 606 • San Marcos, Texas 78667 * Phone: 512-392-5821 • FAX: 512-353-5822 


HARD 


provide Type IV medium distribu- 
tion for exceptional performance 
along perimeters and walls. 


SAVINGS THROUGH 
CONTROL 


The dual lamp option allows one 
lamp operation during off-peak 
periods for reduction of unneces- 
sary light levels and substantial 
energy savings. Significant sav- 
ings can also be obtained with sin- 
gle lamp luminaires by switching 


from high to low levels using Wide- 
Lite's exclusive Bi-Level system. 
Either way, operating costs can be 
effectively controlled without com- 
promise to design criteria, system 
integrity or component life. 

With Supra-Lyte, the design de- 
cision is yours, but the perfor- 
mance burden is ours. Expect 
the quality and performance that 
can only come from Wide-Lite, the 
leader in HID innovation. 


A LITEZ COMPANY 
The Leader in Lighting 
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If you're still buying ^t, 


recessed lighting 
through a middleman 


CUTIT OUT 


Buy direct from Ruud. 
Mail this coupon and introduce 
yourself to a whole new way to 
purchase quality recessed lighting 
products. Buy direct from Ruud and 
save up to 50 percent. The same great 
quality and service you've come to expect 
with Ruud Track, Outdoor and Industrial prod- 


ucts is now available in a full line of Recessed 

Lighting fixtures 

Don't have time to mail it in? Call toll-free and let Г 
one of our friendly, experienced customer service - = = o) 
representatives answer your questions. In Wisconsin call: 1-800-236-7500 4 
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М From the Editor 


Since buyouts and conglomeration are commonplace 
in both the lighting and the publishing industries, 
I've always believed that this magazine was destined 
to be sold to another company. And, sure enough, 

it has been sold. This issue of Architectural Lighting 
is especially significant to a lot of us, because it is 
the last one published under the Aster Publishing 
masthead. Starting next month, Architectural 
Ligbting will be published by Gralla Publications. 


Gralla Publications is no stranger to architectural 
publishing. Architectural Lighting will join a family 
of other successful magazines already familiar to 
designers, including Contract and Facilities Design 
& Management, Architectural Lighting’s readers can 
look forward to great things from its new editor, 
Wanda Jankowski, whose past experience as an 
author and editor in the field of lighting already 
makes her name familiar to many of our readers. I 
can't think of anyone who could possibly have been 
more enthusiastic about taking over the editorship 
of Arcbitectural Ligbting than my good friend 
Wanda. 


But while I still have the chance, I'd like to make a 
few acknowledgments. It is difficult to give every 
group of people who have made this magazine 
successful the credit they deserve, because it takes 
so many. A good magazine is the product of a 
marriage among many parties, from those who 
contribute editorial material to the advertisers who 
support it, from the editorial, production, sales, and 
service staffs who produce it to the readers who, we 
hope, read it and respond to it. 


No design magazine can be any better than the work 
of its contributors, and I must say that working with 
the hundreds of designers, columnists, advertisers, 
and photographers who supplied editorial material 
to the magazine always made being its editor a joy. 
Their creativity and the quality of their work make 
Architectural Lighting the wonderful publication 
that it is and will continue to be. 


Another great debt is owed to our advertisers. Their 
financial support makes this magazine possible — 
and I am especially grateful to those who had faith 
in the ideas behind Architectural Lighting in its 
early days, when we had little to offer in the way of 
“proof” that this magazine could be everything we 
said it would be. 


Much of the excellent writing and copy editing that 
have made Architectural Lighting both interesting 
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to read and very readable was contributed by Jane 
Ganter, Gareth Fenley, Susan Degen, and Barbara-Jo 
Novitski. Art director Lee Eide worked tirelessly 
with thousands of color transparencies to lay out 
almost every page of the magazine ever printed. 
Nicole Harris patiently laid out all the product, 
literature, and calendar sections. Bob Joudanin, Art 
Rosenberg, and Gordon Exe made it possible for 
readers to receive this magazine free of charge each 
month by selling hundreds of pages of display and 
directory ads. And there are at least a hundred 
others — reader service and circulation people, 
proofreaders, typesetters, color separators, printers, 
and still others — who've each had a hand in 
producing this magazine and processing the 
hundreds of thousands of subscription and reader 
service requests that poured in. 


Finally, a few words about the two men who 
recognized the need for this magazine and made it a 
reality. Only a handful of design professionals will 
ever be handed the sort of opportunity and trust 
given to me by Ed and Michael Aster over the past 
three years: to start up and edit a major design 
magazine, mailed to and read by almost sixty 
thousand of my peers. They took a tremendous risk 
in hiring an architect who had a few ideas and a lot 
of enthusiasm, but no experience as an editor. Yet, 
their confidence and support of my efforts never 
wavered, and I will always be grateful to them for 
giving me a truly unique opportunity to serve my 
profession. | 


Next month, Architectural Lighting will enter a new 
era, as well as have a new home. I am happy to 

say I will continue to write and edit articles for 
the magazine from my home in Oregon, but the 
magazine has moved to 1515 Broadway, New York 
City. That's right on Times Square, in the heart of 
the theater district. That same district is, in a sense, 
the birthplace of architectural lighting design, since 
most of those who were the first successful 
architectural lighting designers started in the 
theater. 


It's funny, but I've gotten the most fantastic sense 
of satisfaction out of all this. After all, where does 
one take a show that's become wildly successful 
somewhere out in the provinces? To Broadway, of 
course! 


Charles Linn, AIA 
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ponme creative 
possibilities... 


Curved, mitred or straight 
continuous runs 


Incand 
fluore 
line voltage 
The choice is yours. 
Any length, radii, or any 
configuration... 
The ‹ e is yours 
We offer staff engineers for 
technical and planning 
assistance a reputation 
for timely delivery, quality 
kmanship, г dget 
st control. 


We invite your inquiry. Call 
or write: 


norbert belfer 


lighting ^" 


1703 Valley R 
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If you're not specifying Magnelck energy-efficient ballasts. 


Magnélek energy-efficient ballasts burn up to 42% le 
energy than conventional fluorescent lighting 
translates into savings ¢ 

is typically less than 


requirements. And since less energy is ne for lighting, 
more power is available for adding computers, copiers, produc- 
tion machinery and other equipment, particularly in buildings 


with energy consumption limits. 
agnelck lets you give clients the widest choice of energy- 


electromagne ut lighting energy bills up to 

8% when used with e ying lamps. 
о Our Universal Plus™ be combine electromagnetic and 
electronic technology to save up to 35% in lighting energy. 


Magnelck means energy-saving ballasts. 


of proven performan millions more 

sts in the field than our competitors combined.) 

Magnelck energy-efficient ballasts offer optional performance 

features like multi-level dimmi d parallel circuitry for single- 

lamp replacement convenienc back them with a full 3-year 

vering ballast and replacement labor. 

Call usat 1-800-BALLAST, or write Magnelek, PO. Box 3028, 

Paterson 7509 for information. Unless your clients don't 
mind burning their money every time they burn their lights. 


ДЕ 2 Magnelek 
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When Nature's 
Light Fades... 


Lights The Way 


Nightscaping, The Industry Leader 
In 12-Volt Outdoor Lighting, 
Reflects Your Creativity 


Innovative Products And Design Assistance For Unique Lighting Meme 


LIGHT DISTRIBUTION - 


Versatile Fixtures For Any Design Need 


Nightscaping is #1 because it offers you hundreds 
of variations of fixture and lamp selection. MR-16 
lamp technology increases the lighting effects you 
can use while keeping the source hidden. 

The Chaperone was chosen to provide warmth to this 
home. The MR-16 beam can 5e softened by the 
addition of spread lens filters. Two bulbs produce 
controlled uplighting and downlighting in a wall 
mount. Aluminum extruded housings provide years 
of maintenance free dependability. 

With over 30 years of industry leadership, our 10 year 
warranty on powder finishes and transformers makes 
Nightscaping the professional's choice. 


НЕ1Р ИМЕ 
800-LIGHT 40 


CALL TOLL FREE 


CHAPERONE — #AU-0803 
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Lighting World...Your #1 


Proven Marketplace 
Now in Chicago for the First Time... > 


For more information, 
contact: 


LIGHTING WORLD® 
National Expositions Company, In 
15 West 39 Street 
New York, NY 10018 
Tel: (212) 391-9111 
Fax: (212) 819-0755 


NATIONAL EXPOSITIONS 


R 


LIGHTING WORLD 
Also in '90 
October 18-20, 1990 
Los Angeles 
Convention Center 


And returning to 
New York in '91: 
LIGHTING WORLD 
INTERNATIONAL 
April 24-26, 1991 
Jacob K. Javits 


Convention Center 
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Licur AND Desicn 


Letters 


Cable clarification 

Readers flooded our mailbox to correct an apparent error in the 
August Landscape Lighting column by Jan Lennox Moyer entitled 
“Safely mounting luminaires in trees.” Although it seems that 

the luminaires were mounted in the trees safely enough, several 
readers questioned the statement that it is safe to run THHN cable 
unde 


round in conduit to in-grade junction boxes. 

According to the National Electrical Code Table 310-13, THHN 
(thermoplastic, heat-resistant, high-temperature, nylon-jacketed) 
cable is approved for dry and damp, but not wet, locations. But 
Underwriters Laboratories’ Electrical Construction Materials 
Directory defines buried conduit as a wet location, which requires 
the use of either THW (thermoplastic, heat-resistant, wet-location ) 
cable, or THWN (thermoplastic, heat-resistant, wet-location, nylon- 
jacketed) cable, according to NEC's Table 310-13. That made it 
appear that THHN cable is not rated for wet locations. 

Roger Doeren of Doeren Lighting in Kansas City, Missouri 
provided the detail shown in the column. He writes: "I contacted 
Siegfried Schaumfele, applications engineer at ITT Royal Electric, a 
cable products manufacturer; Phil Laudicina, electrical engineer at 
Underwriters Laboratories, Inc.; and John Caloggero, electrical 
engineer at the National Fire Protection Association, to verify that 
THHN cable can be used underground in conduit, as I suggested 

Around 1959, 600-volt-rated THW was redesigned as THWN 
THW has an insulation thickness of 30 mils. In order to allow 
more room for wires inside conduit, THWN was produced with a 
15 mils of PVC 


of 4 mils of nylon jacket for physical protection. The temperature 


thickness of 20 mils — insulation and a minimum 
rating of THWN is 75 degrees Celsius in wet locations. The same 
wire can be used in both dry and damp installations, but in this 
use it carries a higher temperature rating of 90 degrees Celsius 
and thus acquires the THHN designation. In other words, this one 
wire is UL83 listed as dual-rated for wet and dry uses 

‘By 1962, this THHN-THWN wire quickly became the preferred 
choice for dry- and damp-location conduit feeders over THW wire 
in the electrical contracting trade and commonly became known 
as just plain "THHN.' Of all the major manufacturers of THHN 
THWN cable, none makes one listed as THHN only. In fact 
this same wire can satisfy UL standards for many classifications, 
depending on how many times the manufacturer wants to submit | 
it for UL testing and listing. ITT Royal's THHN-THWN cable, for | 
example, is also listed as appliance wiring material (AWM) and | 
machine tool wire (MTW). It is worth noting that many highway 
departments embed THHN wire in paving material at intersections 
for self-actuated traffic signals. The wire should survive in conduit 
quite easily compa 


red with this application, where it must endure 
vibration, abrasion, and gasoline and oil spills. 

“Incidentally, the National Electrical Code for 1990, Article 
310, Conductors for General Wiring, will have provisions for a 
THWN-2, which will be UL83 listed with a maximum 
operating temperature of 90 degrees Celsius in both dry and wet 
locations. Overlapping listings and multiratings are common in the 
insulated wire market. A responsible professional will know how 
and when to use the right wire for the right application.” 

Our thanks to Roger Doeren and everyone he contacted for 
these notes on the finer aspects of cable designations and their 
ratings. We hope it will prevent the unwary from ripping THHN 
round conduit only to replace it with THWN 


new wire 


wire out of under 
The editors 


Poulsen Lighting, Inc. 
5407 NW. 163 Street 
Miami, Florida 33014-6130 
Telephone - 305-625-1009 
Telefa: 305-625-1213 
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Lighting designer Dan Howell 


had two days to design the light- 
ing, sclect equipment, plan a lay- 


out, and install and aim nearly 
100 track fixtures for the 4000 
square-foot exhibit. "The first 
day," he says, “I worked mostly 
during break and lunch periods, 
when I could turn out all the 


exhibit installers' lights. The sec- 


ond day I spent running up and 
down a ladder. I'd put in a fix- 
ture, come down, check light 
levels, check for shadows, run 
back up, move the fixture an 
inch or two, and so on." 

Light levels were not to ex- 
ceed 5 footcandles, but Howell 
used contrast to make even this 
dim illumination seem bright 
With a brightness ratio of 10 to 


Project: The Hearst Navajo 
Textile Exhibit 

Location: Natural History 
Museum of Los Angeles County 
Lighting Designer: Daniel 
Howell 

Exhibit Designer: Jane 
Herwegh 

Photos: Daniel Howell 
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Lighting a museum exhibit 
that has to stay dark 


1, the textiles stand out dramati- 
cally against the darkness 

The transition from the adja 
cent circulation area into the ex 
hibit was “awfully fast,” Howell 
admits. “You entered from an 
area with a marble floor lit to 
over 100 footcandles. I took 
out the overhead lights outside 
the exhibit, and inside I made 
the lighting a little brighter 
in the very front. I went up 
to about 20 footcandles on a 
poster there 

“Sometimes people would 
complain about how dark it 
was. Then they'd see the rugs 
and say, ‘Oh! Aren't these won- 
derful" Га go down there just 
to listen." 


—Gareth Fenley 


For product information, turn to 
page 62 and see Manufacturers. 
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A Special Magic 


Introducing Lytesystem 12: ^ 

A halogen low voltage chande- up 
lier system designed to bring ` 
celestial effects to residential we 
and commercial spaces. The Nae 
core of the system—a 20W 12 
volt T3 lamp—is used with 
lightforms made of thick 
pressed and etched glass or 
gleaming polished chrome 
with etched glass discs. 
Lightforms can be suspended 
from reflective ceiling pans 
and attached to circular or 
linear chassis. The 12 volt 
power feed is safely carried 
through metal rods; there are 
no visible wires. The total 
effect is magical. Lytesystem 12: 
The future of light, today. 


Lytesystem 12 is part of 
Lightoliers new Lightstyles 
Collection. For a copy of the 
Lightstyles catalog, contact 
your Lightolier representative 
or Lightolier Lightstyles 
distributor. 


LIGHTOLIIEIR" 
A G=NIYT= COMPANY 


The Leader in Lighting 


100 Lighting Way, Secaucus, New Jersey 07096 + 201-864-3000 Circle 12 


Project: Orentreich seminar 
Client: New York University 
Medical Center Skin and Cancer 
Unit 

Architect: Larry Bogdanow 

L. Bogdanow & Associates 
Lighting Designer: Leni 
Schwendinger, Light Projects 
Interior Design: Larry 
zdanow and Warren 
Ashworth 

Photo: Daniel Eifert 
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Seminar room boasts lighting 
options for special uses 


Lighting designer Leni Schwen- 
dinger drew upon her theatrical 
background when designing the 


lighting for the Orentreich semi- 


nar room. “I was able to look at 
the room from a ‘performance 
area’ point of view. In a sense, 
you could call the different 
areas ‘zones,’ but I dealt with 
the lighting in a theatrical way, 
because the room has so many 
similarities to a performance 
space.” 

Ambient lighting — or, using 
Schwendinger's allusion to the 
theater, “house” lighting — is 
provided by recessed incandes- 
cent accent lights with 150- 
watt PAR 38 flood lamps that 
wash the wood paneling around 
the perimeter of the room. Dur- 
ing audiovisual presentations, 
they are dimmed to provide 


just enough light for note- 
taking, To save energy and to 
avoid institutional-looking trof- 
fers, other ambient lighting 
throughout the central part of 
the room is provided by com- 
pact fluorescent downlights. 
These are also circuited to the 
dimming system 

С 
which increases toward the 
front of the room, are articu- 
lated by a system of modular 
lighting panels fitted with built- 
in downlights. Their 150-watt 
PAR 38 flood lamps illuminate 
aisles between seating areas 

The "stage" lighting for the 
blackboard and the front of the 
room is provided by a row of 
track fixtures lamped with 150- 
watt narrow spot PAR 38s. ch 
leg of the two-circuit track is 


anges in the ceiling height, 


connected to the dimming sys- 
tem, replicating the flexibility 
of stage lighting systems. The 
entire control system can be 
operated either by a speaker at 
the podium or by the audio- 
visual technician at the back of 
the room. 

“In the end,” says architect 
Larry Bogdanow, “I think the 
client was very satisfied with 
both the lighting system and 
the energy budget. For a small 
seminar room, it has a tremen- 
dous amount of lighting, yet be- 
cause of the fluorescent down- 
lights, it doesn't consume that 
much energy." 

— Charles 


Linn, AIA 


For product information, turn to 


page 62 and see Manufacturers. 


А NEW Uenerduon or ACCCTEHLULIOTIUTIC 


Introducing LyteJacks: 

An innovative low voltage 
system that provides a new 
range of lighting possibilities. 
LyteJacks offers miniature 
scale and dramatic visual 
impact with "trackless" points 
of halogen light. Compact 
spotlights deliver directional 
accent light... and miniature 
decorative pendants create 
intimate pools of light ©) 
Components can be combined 
into myriad configurations, 
dropped close to objects being 
lighted or clustered into "free- 
form" chandeliers. LyteJacks: 
The future of light, today 


LyteJacks are part of 

Lightoliers new Lightstyles 

Collection. For a copy of the \ 
Lightstyles catalog, contact = 
your Lightolier representative і i ü 
or Lightolier Lightstyles 

distributor. / / 
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Low-cost, energy-efficient 
indirect fixtures please 
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landscape architects 


Pamela Hull Wilson had a di- 
lemma. Her clients had grown 
to like the indirect lighting and 
high ceilings they had in the of- 
fice space they were occupying. 
But now they would be moving 
into a new space, with a lower 
ceiling and a tight budget for 
lighting equipment. Finding sev- 


eral manufactured linear fluores- 


cent uplight systems to be cost- 
prohibitive, Wilson designed a 
system from scratch that could 
be built and operated inexpen- 
sively and would meet the cli- 
ents' expectations. 


Project: Offices 

Client: Johnson, Johnson & Rov 
Landscape Architects 

Location: Dallas, Texas 
Lighting Designer: Pamela 
Hull Wilson, IALD 

Interior Designer: 
Hermanovski Lauck Design 
Photos: James F. Wilson 


In collaboration with interior 
designers Hermanovski Lauck 
Design, Wilson designed a ply- 
wood housing that is triangular 
in section. The assembly was 
prefabricated in 8-foot lengths, 
using two rows of single tube, 
8-foot fluorescent strips with 
3000K lamps. The rows of fix- 
tures were suspended 10 feet 
on center using aircraft cable. 
The upper legs of the triangular 
shape hide the lamps from view 
and provide a surface to reflect 
light onto the ceiling. The inte- 
rior surfaces of the fixtures 
were painted matte white. 

In order to convince her 
clients that the system would 
work, Wilson mocked up an 8- 
foot section and installed it in 
the unfinished space, temporar- 
ily placing ceiling tiles directly 
over the mock-up and extend- 
ing them 5 feet out on both 
sides. "It was crude, but it illus- 
trated that we would achieve 
acceptable light levels and dis- 
tribution. Once the space was 
complete, the light level im- 
proved dramatically, and we 
have light-colored work sur- 
faces throughout the rest of the 
space." According to Wilson, 
the system provides 50 footcan- 
dles of shadow-free light at the 
work surface while using less 
than 2 watts per square foot. 

The installed cost of the fix- 
ture was about $12.50 per lin- 
ear foot, although Wilson notes 
that finishing and installing 
the system is "trickier than it 
looks," and wonders if the bid 
“might be a bit higher," should 
the design be used again. 

— Charles Linn, AIA 


For product information, turn to 
page 62 and see Manufacturers. 
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100 Lighting Way, Secaucus, New Jersey 07096 • 201-864-3000 Circle 14 


Project: Corporate headquarters 
Client: BMW of North America 
Location: Woodcliff Lake, New 
Jersey 

Architect: CUH2A; Thomas 
Lyman, lighting designer; Allen 
Weiss, director of electrical 
engineering 

Photos: Wolfgang Hoyt 
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Linear light pipe puts cars 
in a different light 


To achieve high levels of illumi- 
nation without point sources, 
CUH2A's designers decided to 
experiment with linear light 
pipe. In appearance, the light 
pipe is a long, uniformly bright, 
rectangular tube. The fixture's 
highly reflective lining traps the 
light of high intensity discharge 
sources and allows it to escape 
uniformly through prismatic 
material along its length. The 
exterior diffusing material con- 
tains varying amounts of addi- 
tive on the bottom, top, and 
sides to moderate the amount 
of light that emanates from 
each orientation 

The installation includes 


three 40-foot fixtures that form 
a strong architectural presence 
in the lobby space. Each is 12 
inches wide and 18 inches high 
Four 1000-watt metal halide 
PAR lamps, two at each end of 


the tube, produce up to 70 foot- 


candles on the display below. 
The highly efficient lamps were 
chosen because their 4000K 
color temperature is similar to 
that of daylight. In addition, 
their relatively high color ren- 
dering index of 80 accurately 
displays the cars' finishes. Each 
pipe has holders for dichroic 
filters to correct any future 
color shift 

The light pipes provide 


bright light without unwanted 
hot spots. Electrical engineer 
Allen Weiss describes their ef- 
fect: "Obviously, you need to 
shine light on the car in order 
to make it sparkle, but you 
need to do it in a way that does 
not detract from the metal sur- 
face. The light pipe takes the 
candlepower distribution and 
suffuses it over a very large 
area. The apparent brightness is 
much less than one would see 
with a point source." 
—Barbara-Jo Novitski 


For product information, turn to 
page 62 and see Manufacturers. 


HOLOPHANE PRISMATIC LIGHTING 
HELPS PICK UP PROBLEMS 
BEFORE THEY BECOME A PROBLEM. 


pona illumination is 
more demanding than 
almost any other 
application. Contrasts 
are lower, action takes 
place over a far 
greater vertical range, 
and glare is inescapable 
when task location or angle c 
be adjusted 
Worst of all, the resulting 
ortcomings can be far more 
here than in any other 
ronment. й 
Industry needs better lighting, 
and Holophane responds with 


PrismGlo;" a prismatic fixture 
that uses hundreds of tiny 
prisms to fine tune light 
direction and distribu- 
tion. It improves contrast, 
defines form and texture, 
and reduces glare. Lighting 
distribution is balanced between 
upward (reflecting off the ceiling) 
and downward (directly on 
the work surfaces). So both the 
task and its environment are 
lit, eliminating the undesirable 
“cavern” effe 
For more information on the 
best improvement you can make 


ou 


to your most critical environments, 
see your Holophane representa- 
tive or write Dave Meredith, 
Holophane, 214 Oakwood Ave- 
nue, Newark, Ohio 430 

(614) 349-4118 
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EADER IN LIGHT CONTROL 
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PORTER PAINT COMPANY 


Century-old lighting system 


restored in historic 


The state of Indiana recently 
celebrated the centennial of its 
magnificent capitol by renovat- 
ing the structure's lighting sys- 
tems. It was the largest state 
capitol in the country when 
completed in 1888, featuring a 
monumental rotunda and two 
atria gaslit with elegant brass 
chandeliers and sconces. 

In the century since then, 
however, the rotunda and the 
historic fixtures in the building 
have suffered damage, neglect, 
and insensitive modernization. 
Charged with renovating the 
lighting, we concentrated on 
the large public areas of the 
building: its two threc-story 
atria and the memorial space 
under the rotunda's 135-foot- 
high colored glass dome. Our 
goal was to recreate the origi- 
nal splendor of the building. 

We conducted extensive re- 
search in the historical archives 
and analyzed existing condi- 
tions in the building so that we 


could reconstruct its original ap- 
pearance, atmosphere, and detail- 


ing as closely as possible within 
constraints of the budget and 


modern technology. The restora- 


tion included reproducing the 
original light fixtures, selecting 
light sources to replicate the 


state capitol 
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original appearance and color 

of gaslight, minimizing all mod- 
ern intrusions, and making sure 
that any lighting required to aug- 
ment the historic chandeliers 
would be as inconspicuous as 
possible. We also installed a dim- 
ming system that would con- 
trol the light sources to extend 
lamp life and recreate the illumi- 
nation levels of the original gas- 
lights for special events. 


Project: Indiana State Capitol 
restoration 

Location: Indianapolis 
Architect: The Cooler Group, 
Inc.; Harry E. Cooler, David J 
Dixon, Joseph E. Raper 
Electrical/Mechanical 
Engineer: A.D.S., Inc.; Herman T. 
Tilly, Lawrence R. Simmerman, 
Thomas E. Endicott 
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Lighting Restoration 
The two large atria and central 
rotunda that dominate the build- 
ing's interior were originally illu- 
minated by 131 yellow brass 
chandeliers and sconces. In- 
stalled in 1886, the fixtures 
were designed to operate on 
both gas and electric power. At 
the time, the city of Indianapo- 
lis had several electric compa- 
nies, but none could produce 
an amount of power sufficient 
to serve the large capitol in ad- 
dition to existing customers. 
State officials had reviewed the 
possibility of a separate generat- 
ing facility, but this would have 
been prohibitively expensive. 
As a result, the fixtures were 
powered by natural gas until 
shortly after the turn of the cen- 
tury. When local power compa- 
nies began to produce enough 
electricity to accommodate the 
building, the electrical service 
to the luminaires was installed 
and the gas supply removed. 
Only 40 of the original chan- 
deliers remained because most 
of the original luminaires had 
been replaced over the past cen- 
tury. No original sconces sur- 
vived in the capitol, but one 
was found in a private Indianapo- 
lis residence after an extensive 


search. Before the renovation, 
the building had been illumi- 
nated primarily by small, mod- 
ern chandeliers hung in the 
mid-1960s. 

Through research and analy- 
sis, we learned of the original lo- 
cations and construction details 
of the chandeliers and sconces. 
We then determined ways to 
recreate these fixtures with mod- 
ern techniques, To determine 
the original gaslight illumina- 
tion levels, we took light meter 
readings from the one surviving 
sconce and calculated the out- 
put for each fixture type. Once 
we had established these light 
levels, we knew how much we 
would have to dim the reno- 
vated electric fixtures in order 
to recreate the light levels of 
the original gaslights. These 
calculations also helped us de- 
termine where additional fix- 
tures would be needed to sup- 
plement the chandeliers and 
sconces. 

The 40 remaining original 
chandeliers required extensive 
rehabilitation. They were re- 
moved, dismantled, cleaned, 
polished, and lacquered. Dam- 
aged or missing parts and crys- 
tal shades were replaced, then 
each chandelier was reassem- 


bled. Molds and dies made dur- 
ing rehabilitation of the existing 
chandelier pieces were used to 
create 91 new chandeliers to 
replace those that had been 
removed and destroyed. Thirty- 
two yellow brass sconces were 
also replicated, using the one 
surviving sconce as a model. 
The rehabilitated chandeliers 
and sconces were fully wired 
to meet modern UL standards, 
and all the original gas jet loca- 
tions were fitted with electrical 
sockets. 

Both types of fixtures con- 
tained ornate filigree balls that 
complicated the casting process 
for the replication. During our 
research, we discovered that 
the designers had originally in- 
tended to create a cast chande- 
lier, but budget constraints had 
forced them to use a spun mate- 
rial that was hand stamped and 
detailed. Current technology 
and the cost of hand tooling 
have made cast pieces less ex- 
pensive to produce, so the repli- 
cated chandeliers and sconces 
are more consistent with the de- 
signers’ original intent than the 
original fixtures were. 

The fixtures required a total 
of 2,457 incandescent lamps. 
We used 70-watt clear, vertical- 


Chandeliers in the three-story 
atria (facing page) were re- 
stored to their original 19th- 
century appearance. Existing 
original chandeliers (above 
left) and sconces (above 
right) were repaired and 
cleaned, while reproductions 
were made to replace those 
that bad been lost, Lumi- 
naires were relamped with 
70-watt clear, energy-saving, 
vertical-filament A lamps be- 
cause their light resembles gas- 
light, when dimmed. Viewed 
through the glass shades, the 


filaments look like gas jets. 


filament, energy-saving A lamps 
because, when dimmed, they 
produce a color similar to that 
of gaslight. The lamp filament 
also looks like a gas jet when it 
is viewed through the fixtures’ 
glass shades and is constructed 
to provide a stable source when 
dimmed to very low levels. 

In designing and engineering 
the illumination of the capitol, 
we determined that the original 
fixtures, even at their highest 
light level, would not provide 
enough illumination to meet 
current codes and standards 
for a modern office building. 
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Tbe large dome of colored art 
glass (above) is toplit by win- 
dows in tbe exterior dome. 

be rotunda bas monumen- 
tal limestone a 
trances and eight Carrara 
marble statues that bonor the 
citizens of Indiana (below) 
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Although we knew that sup- 
plementary light would be re- 
quired, we wanted to make 
sure it was consistent with the 
historic nature of the building. 
We decided to use simple, non- 
intrusive can fixtures for addi- 
tional lighting, Unfortunately, 
the floor construction did not 
permit us to recess these fix- 
tures, so they were installed at 
the ceiling level 

Wiring the rehabilitated fix- 
tures also caused problems. The 
existing wiring ran in surface- 
mounted raceways on the walls 
and ceilings. Providing power 
to the new and rehabilitated 
fixtures required temporarily 
removing more than a mile of 
marble floor tiles so that new 
conduit could be embedded in 
the concrete below 


Rotunda Renovation 

Illuminating the rotunda posed 
a different set of problems. De- 
signed as a memorial to honor 


SEES 


>, 


the citizens of Indiana, the ro- 
tunda is dominated by a monu- 
mental limestone arch at each 
of its four entrances and eight 
18-foot-high statues of Carrara 
marble. Its walls have numerous 
niches for plaques and artwork. 
Capping the 1 

rotunda is a large dome of col- 
ored art glass. In the past, large 
windows were used, unsuccess- 
fully, to illuminate the g 

ht and on cloudy 
days, the rotunda became a 
dark, unattractive area of the 
building. State officials asked us 
to design a system that would 
illuminate the dome uniformly 
so visitors could appreciate this 
magnificent element 


Our design goals were to illu- 
minate the colored glass dome 
without hot spots and make the 
light sources inconspicuous. We 


installed a two-piece reflective 
vinyl awning above the dome 
and had the interior walls of 
the upper dome barrel painted 


white. Forty 
metal halide floodlights were 
installed between the lower 
glass dome and the reflecti 
awning. Selected for their color 
and dimmability, they w the 
awning and upper walls in high- 
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intensity light, giving the impres- 


sion that the art glass is backlit 
by strong, constant daylight. 
State officials also wanted the 
area under the dome to be fit- 
ted with accent lighting for the 
statuary, plaques, and arches. 
They requested that the system 
be designed for easy mainte 
nance and that the color and 
source of the light not detr: 
from the beauty of the rotunda. 
Planning this illumination sys- 
tem required calculating where 
to locate fixtures so that they 
would highlight the statues and 


limestone arches. We used theat- 


rical ellipsoids with projector 
lamps, selected for their speci- 
fic illumination qualities and be- 
cause they could be concealed 


TOS: THE COOLER GROUP 


Tbe colored art glass dome 
rises 135 feet above tbe floor 
level of tbe rotunda. Forty- 
eigbt metal halide floodlights 
illuminate tbe bigbly reflec- 
tive white surfaces in the cav- 
пу between the art glass 
dome and the exterior dome. 
Tbe floodligbts create a wasb 
of bigb-intensity light and 
can be dimmed to four differ- 
ent light levels, including one 
that simulates gasligbting. 
The marble statues are illumi- 
nated by 600-watt theatrical 
ellipsoids with framing sbut- 
ters, focusing controls, and 
mirrors. Attached in front 

of each fixture, the mirrors 
reflect the light across the 
rotunda, illuminating the 
statue on the opposite side. 
The cross illumination casts 
shadows on the statues, bring- 
ing out their details, 


and would not detract from the 
historic quality of the space 

The tall marble statues are 
illuminated by 600-watt theatri- 
cal ellipsoids with framing shut- 
ters and focusing controls. This 
fixture system was installed at 
the base of each statue behind 
the large supporting columns. 
Mirrors installed in front of 
each fixture reflect light across 
the rotunda, illuminating the 
statue on the opposite side. 
This cross illumination casts 
shadows across the statues, 
bringing out their details. A pro- 
tective metal cover conceals 
each fixture from public view 
and protects it from possible 
tampering. Eight additional the- 
atrical ellipsoids are directed 
toward the monumental lime- 
stone arches that frame the in- 
ner rotunda. They highlight the 
ornate stonework which, until 
this renovation, was difficult 
to see. 

The most challenging lighting 


design in the rotunda area was 
the illumination of 12 plaque 
recesses around the rotunda. 
Eight of them are illuminated 
by 300-watt ellipsoids installed 
behind the statue bases and 
aimed at a high angle toward 
the recesses. We carefully calcu- 
lated each fixture location and 
angle of projection so that the 
plaques could be illuminated 
without shadows and without 
light beams interfering with 

the plaques’ visibility. The four 
recesses that could not be illu- 
minated by this projection tech- 


nique were sidelit with linear in- 


candescent strips; power cables 
to these fixtures were surface 
mounted and painted to match 
the surrounding limestone. We 
fine-tuned locations, intensities, 
and lamps on site after the fix- 
tures were installed. The entire 
illumination system underwent 
thorough testing and balancing 
before the public opening. 


An automated four-scene con- 


trol system that is connected to 
the building's central computer 
allows separate dimming of 
statue, plaque, and arch light- 
ing. Ten dimmer panels located 
throughout the building are 
preset for four light levels: stan- 
dard office lighting, high-level 
lighting for cleaning and mainte 
nance, emergency lighting, and, 
for special functions, a level 
that recreates 19th-century 
gaslighting. 

Our reward for the difficult 
planning, research, and im- 
plementation of these systems 
is a lighting design that is the 
crown jewel of the centennial 
restoration of the Indiana State 
Capitol, The dramatic lighting 
of the rotunda allows the citi- 
zens of Indiana to appreciate 
the grandeur of this memorial 
space. № 


For product information, turn to 
page 62 and see Manufacturers, 
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Landscape and 


Bringing the beauty of a tropi- 
cal landscape indoors was the 
goal when Hyatt undertook an 
extensive renovation program 
to revitalize portions of its 

two Puerto Rican hotels. We 
worked with architects Culpep- 
per, McAuliffe and Meaders to 


complete a restaurant and a ball- 


room with an exterior terrace. 
Subtle and elegant interior light- 


ing and dramatic landscape light- 


ing enhance the architectural 
composition of a tropical para- 
dise. "Our main goal was to cre- 
ate an uninterrupted visual flow 
between the indoor garden and 
the outdoor paradise,” architect 
Jim Culpepper explains. 

In the Medici Restaurant's 
main dining room, the focus is 
a spectacular view of the land- 
scaping just beyond a huge win- 
dow wall. A waterfall and fresh- 
water pond with black swans 
and imported koi goldfish are 
nestled in a setting of palms, 
ficus trees, ground cover, and 
tropical flowers 


Interior ligbting at tbe Medici 
Restaurant does not cause 
distracting reflections on a 


window wall, allowing an un- 


interrupted view of tbe land- 
scape beyond. 


Projects: Medici Restaurant, 
Hyatt Regency Cerromar Beach; 
Salon del Mar and Terrace del 
Mar, Hyatt Dorado Beach 
Location: Dorado, Puerto Rico 
Client: Hyatt Hotels Corpora- 
uon 

Architect: Culpepper, McAuliffe 
and Meaders, Inc.; James Cul- 
pepper, AIA, Robert Meaders, 
AIA, Mazie Wiepper 
Landscape Architect: Edward 
D. Stone, Jr. and Associates; John 
Miller 

Lighting Designer: JDA Light- 
ing Design Inc.; Kenneth E. Yar- 
nell, IALD 

Electrical Engineer: Grum- 
man/Butkus Associates 

Photos: Rion Rizzo, Creative 
Sources Photography, Inc 
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seascape 
lighting in 
a tropical 
paradise 


Kenneth E. Yarnell, IALD 


Ken Yarnell is vice president of 
JDA Lighting Design Inc., New 
York City. 


In the dining room interior, 
the architects used detailing 
of a Northern Mediterranean 
style. Terra-cotta tile, bleached 
woods, and a palette of soft col- 
ors provide an airy atmosphere 
and the feeling of a Pompeiian 
garden terrace. We placed small- 
aperture recessed MR16 accent 
lights in the 16-foot ceiling to 
provide the soft ambience the 
architects desired. In addition, 
these lights subtly emphasize art- 


work and cast pleasant shadows 
through a delicate arched trellis 
in the belvedere. 

To allow an uninterrupted 
view of the landscape beyond 
the window, we took care to 
avoid highlighting objects that 
would cause distracting reflec- 
tions on the large window wall. 
The evening meal is served un- 
der very low light levels. Oil 
lamp "candles" on each table 
cast a pleasant glow on relaxed 
faces. Tiny MR16 uplights in 
each planter highlight trees and 
bring the drama of the land- 
scape indoors 

Just outside the walls, corro- 
sive salt in the atmosphere and 
soil made necessary the use of 
simple, heavy-duty fixtures. To 
avoid potential problems, no 
electronics, transformers, or bal- 
lasts were used. Instead, we 
chose fully enclosed and gas- 
keted PAR-lamp fixtures in 
surface-mounted applications. 
For shielding, we took advan- 
tage of natural ground cover 


and careful site location. Be- 
cause of their relatively short, 
2000-hour life, the lamps re- 
quire frequent replacement; we 
believe this will ensure that the 
lighting system is well adjusted 
and maintained. Special high- 
lights on the large ficus trees, 
fan palms, and waterfall bring 
the outdoors into view and cre- 
ate the dining ambience of a 
tropical paradise 


Gazebo, Terrace, and 
Ballroom 

A short ride away at a compan- 
ion hotel, a similar design con- 
cept links the indoors with the 
surrounding landscape by inte- 
grating a new gazebo and ter- 
race with the ballroom. The 
Salon del Mar and Terrace del 
Mar are used for banquets, wed- 
ding receptions, meetings, pre- 
sentations, and other social gath- 
erings for groups of up to 300 
people. Rich woods, fine mar- 
ble, crystal chandeliers, and 
lush fabrics make the space 


warm and inviting, 

A north-facing glazed wall 
with three large double doors 
and delicately curved mullions 
provides a breathtaking scene 
of the new terrace and gazebo 
with palm trees framing an 
ocean view beyond. As evening 
falls, three large crystal chande 
liers provide general lighting 
along with incandescent down- 
lights. Accent lights and wall 
washers highlight the wood col 
umns and decorative Spanish 
tile wall. When the doors are 
opened, the ballroom crowd 
flows out to the terrace to en- 
joy the stars and surf. 

On the terra-cotta tile ter- 


race, a large gazebo and two 
trellises are built of copper col- 
umns and natural wood lattice- 


work. The romantic setting is a 


wonderful place for a small wed- 


ding or cocktail party. Ambient 


Uplights in the concrete ped- 
estals of the gazebo emphasize 
the wood and copper structure, 
while two small overhead lights 
accent special displays. Farther 
out on the lawn, simple PAR ac- 
cent lights graze the trunks of 
windswept coconut palms and 
illuminate the green canopy 
overhead. 

To culminate the scene, we 
actually lit the surf. Two 1000- 
watt narrow-beam metal halide 
spotlights punch the surf along 
the breakers where white foam 
and sea spray provide an ever- 
changing backdrop. The land- 
scape and seascape lighting 
heighten a nighttime experi- 
ence that otherwise would be 
limited to hearing the crashing 
surf and the rustling of palm 
branches in the dark. It allows 
an expanded use of the client’ 
facilities, while giving guests dra: 


ht is provided by sconces Upligbts, downligbts, sconces, and post ligbts combine to matic memories of their tropi- 
post lights that feature nat create a romantic outdoor setting at tbe Terrace del Mar. cal paradise. lii 
ral copper domes. Tiny down- Guests seated under crystal cbandeliers inside tbe Salon del 
lights are also hidden among Mar bave a view of palm trees framing tbe ocean sbore. At For product information, turn to 
the slats of the trellis. night, the surf is lit by metal halide spotlights. page 62 and see Manufacturers. 


Architectural Lighting, October 1989 


Attractive, effective 
lighting from 


Lighting a 90,000-square-foot 
renovated space for a major U.S 
corporation can be a daunting 
task under the best of condi- 
tions, but it becomes an exer- 
cise in ingenuity when the time- 
line is just 10 weeks from issue 
of construction documents to 
first move-in. With no time for 
developing custom fixtures or 
waiting for shipments of special 
equipment, lighting designer 
Alfred Borden IV skillfully com- 
bined readily available, off-the- 
shelf equipment into an attrac- 
tive, effective lighting design for 
IBM's new regional marketing 
services facility. 
The facility's training rooms, 
conference rooms, computer 
rooms, enclosed and open of- 
fice spaces, and product display 
arca fill four floors of an exist- 
ing office building. "Nothing 
was there that we could reuse," 
says Borden. "Our project was a 
complete refit of the building 
interior." The client wanted a 
low-glare, high-efficiency light- 
ing system that would deliver 
50 footcandles on office work 
surfaces and 15 footcandles in 
corridors. Borden used a mini- 
mum of fixture and lamp types 
— all attractive, easily accessi 
ble, and priced within the limits 
of the construction budget — 
to fulfill these design criteria. 


Project: Regional marketing 
facility 

Location: Valley Forge, Penn- 
sylvania 

Client: International Business 
Machines Corp. 

Architect: The Kling-Lindquist 
Partnership, Inc.; Florinda 
Doelp, IBD, project director; 
Charlotte Hess, project manager 
and senior designer; E. Mitchell 
Swann, P.E., mechanical services 
engineer; Jack Baldwin, P.E., 
electrical engineer 

Lighting Designer: Alfred R 
Borden IV, IALD, The Kling- 
Lindquist Partnership, Inc. 
Photos: Tom Bernard 
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off-the-shelf 
equipment 


Susan Degen 


Susan Degen is associate editor 
of Architectural Lighting, 


Indirect fluorescent fixtures 
create a visual link with ex- 
isting structural columns in 


open-plan offices. Partition de- 


tails echo their linearity and 
curved form. Borden added 
depth of field by using com- 
pact fluorescent downligbts 


and wall wasbers to ligbt cor- 


ridors and wall surfaces. Cor- 
ridor downligbts are also cir- 
cuited for emergency egress 
ligbting. Sconces witb lumi- 
nous vertical faces add a soft 
glow to exterior walls. 


Office Lighting 

“IBM wanted to go parabolics 
throughout,” says Borden, “but 
we thought that an indirect sys- 
tem in the open-office space 
would be much easier to install 


and would provide a better light- 


ing environment, We asked IBM 
to give us a shot at finding a 
way to do it with indirect light- 
ing.” The suspended linear fluo- 
rescent fixtures he chose also 
help control glare on VDTs and 
enhance the look of the highly 
textured ceilings. 

The building's space plan 
determined not only the spac- 
ing of fixtures but also the type 
of fixtures that could provide 


sufficient light levels. Linear fluo- 


rescent fixtures with very wide 
spread distribution patterns 

are suspended above groupings 
of built-in work stations that are 
fixed between columns spaced 
20 feet on center. “The only 
way to make indiredét lighting 
work was to get fixtures that 
could give us the right light 


level and uniformity when you 
spaced them 20 feet on center,” 
says Borden. “To get a really 
good spread, we had to drop 
them down pretty low below 
the ceiling. The ceiling itself is 
not quite nine feet, and the fix- 
tures are on a 20-inch suspen- 
sion. You can't walk under 
them comfortably." 

Borden used 39-watt biaxial 
3500K fluorescent lamps with 
a high CRI of 82. "This color 
has à crispness that enhances 
the ‘businesslike’ nature of the 
space while flattering skin tones 
and the soft, pastel wall fin- 
ishes,” he says. The lamps are 
mounted on edge in the fix- 
tures. "The lamp itself has an 
awful lot of lumens in a tiny 
package," he adds. "The vertical 
orientation of the lamp means 
that most of those lumens arc 
going to either side. The fixture 
manufacturer sent us some pho- 
tometrics. We put them into 
the computer here, and what 
we came out with was exactly 


what we were looking for. It 
was just amazing." 

Cove lighting mounted inside 
drywall soffits around the capi 
tals of existing columns adds 
the punch of accent light on ver- 
tical surfaces. Standard fluores 
cent tubes would have worked 
in the coves, but Borden opted 
for 3500K biaxial lamps. "When 
you're trying to work with fluo 
rescent, the toughest thing to 
maintain is color consistency," 
he says. "As you move from a 
biaxial lamp to a straight tube 
to a U tube, you're working 
with different voltages and differ 
ent arc configurations, so you 
might be generating different 
colors even if you have the 
same phosphor.” 


Reception and Product 
Display Areas 

Incandescent lighting used in 
the customer service reception 
area and the product display 
area gives visitors a warm wel- 
come. In the reception arca, 


Recessed parabolic troffers 
ligbt training rooms, com- 
puter rooms, and enclosed 
offices (above). “They maxi- 
mize beadroom under tbe 
low ceiling and define tbe 
ceiling plane witb a regular 
pattern of low-brightness aper- 
tures," says Borden. Recessed 
MR16 accents highlight com- 
puters in a product display 
area (below) witbout over- 
powering images on УРТ 
screens. Dimmer-controlled, 
cove-mounted incandescent 

T lamps add a wasb of down- 
light around the perimeter 

of tbe room and an upligbt 
accent on tbe center of tbe 
ceiling. 
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Unlike the office arec 
customer service reception 
area bas incandescent light- 
ing. Downligh om tbe 
product display room beyond 
graze a panel of glass blocks 
with backlighting. "Tbe idea 
was to bave a translucent 


panel tbat added a little spar- 


kle,” says Borden. "Tbe glass 
block wall is interesting, 
but kind of neutral, too. We 
wanted to make the architec 
ture a little more festive, but 
make it stand back so tbat 
tbe products really took tbe 
forefront. IBM is not just 
tbe machines, it's also the 
software tbat runs on tbem 
What catcbes your eye, the 
most colorful thing there, is 
tbe screens." 
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recessed downlights illuminate 
surfaces of the main desk, while 
wall washers and sconces bring 
out textures in wall coverings, 
displayed products, and other 
elements. A wall with a backlit 
glass block panel separates the 
reception area from a display 
area, where pedestal-mounted 


microcomputers and other prod- 


ucts arc on view 

Incandescent lighting for the 
facility's product display area 
comes from MR16 accen 
able uplights, and conceale 
coves with T lamps. Borden 
used recessed MR16 downlights 
with 2-inch apertures to add 
sparkle to computer keyboards 
without overpowering screen 
images. On the floor behind 
each display pedestal, he placed 
a portable incandescent can, 
which produces uplight to visu- 
ally separate the displays from 
the background. A stepped ceil- 
ing soffit around the room's 
perimeter conceals strips of 24- 


, port- 


volt incandescent T lamps. The 
lamps also add a warm uplight 
accent to a circular ceiling cove 
over the middle of the room. 


Energy 


avings and Cost- 
Effectiveness 

With low-wattage incandescent 
and biaxial fluorescent lamps, 
the lighting design is extreme 
energy efficient. According to 


Borden, general lighting fixtures 
in the open and enclosed of- 
fices consume only 1.15 watts 
per square foot; lighting around 
column capitals and downlights 
in corridors add 0.5 watts per 
square foot to the total energy 
bill. “All sources in the office, 
training, and support spaces — 
90 percent of the project — are 
long-life fluorescents, operating 
at 277 volts," he . "This 
reduced costs for wiring and 
relamping and also simplified 
the emergency power distribu- 
tion system." Given local util- 

s, Borden calculates the 


payback period to be approxi 
mately eight months. 

The lighted environment of 
IBM's Valley Forge facility has 
both a comfortable feel and a 
unique look. “IBM places a high 
priority on the design of its fa- 
cilities,” says Borden. "T 
pany wants to project to their 
customers and employees a posi- 
tive image of an energetic com- 
pany on the leading edge of 
technology. This facility suits 
that image. It has a striking ap- 
pearance and it works. What 
made the project rewarding is 
that, given the time span and 
the constraints of the program, 
we found a product that would 
do exactly what needed to be 
done. When the fixtures were in- 

led, it was beautiful, Every- 
body loved it." № 


Lighting 


Last month's column featured 
a custom-designed lighted bol- 
lard with a housing made of 
pressure-treated wood. 

Another material appropriate 
for this use is concrete, which 
offers excellent durability and 
maintenance characteristics as 
1 as strong, simple visual 
appeal. 

The concrete housing can be 
formed using relatively simple 
molds fabricated from ordinary 
plastic pipe and architectural 
column forms. It can be molded 
at the job site or, preferably, 
off site by a fabricator of spe- 
cialty precast concrete prod- 
ucts. The off-site option, of 
course, offers more quality con- 
trol and is particularly impor- 
tant when more than just a few 
units are involved. 

The accompanying drawings 
show a unit designed for on-site 


assembly of the components dur- 


ing installation. It could also 
be assembled off site if access 
is provided to complete the 
wiring. 


Graphics 


Custom 
concrete 
bollard 


Sam Mills, AIA, IES 


Sam Mills is an architect and 
lighting consultant witb bis 
oum fírm in Oklaboma City. 


Low-wattage metal halide or 
high pressure sodium lamps can 
be an alternate light source if ap- 
propriate ballasts are added. № 
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Ligbted concrete bollards furnisb illumination for after-dark 
circulation and improved security, while offering maximum 
durability, low maintenance, and strong visual appeal. 
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The Lighting Design 
Professional 


Although most of an office build- 
ing is, of course, devoted to of- 
fices, the public is more likely 
to see other rooms: reception 
areas, lobbies, boardrooms, con- 
ference rooms, and the like. 
Wisely designed lighting in 
these areas can make an entire 
office project look much better 
for a minimal investment. 

General lighting systems for 
open office areas and typical pri- 
vate offices usually account for 
the lion's share of lighting in an 
office building — around 80 per- 
cent of the luminaires and at 
least 70 percent of the energy 
use and cost. But the "other" 
spaces play a crucial role in 
shaping the public perception 
of the building's quality and 
value. Because they take up a 
relatively small percentage of 
space, it makes excellent eco- 
nomic sense to spruce them up 
with lighting as well as other 
architectural or interior design 
improvements. 


Public Image 

The first lighting design step for 
a space of this type is to deter- 
mine the appropriate public 
image. That will suggest kinds 
of lighting equipment that con- 
vey particular impressions to a 
visitor, helping to project the 
image. 

Some law offices, for exam- 
ple, create a comfortable and 
familiar setting for private cli- 
ents by using table lamps, chan- 
deliers, and well-designed art 
lighting for art collections. Cor- 
porate headquarters often want 
to appear comparatively time- 
less and style-free, which indi- 
cates clean, modern architec- 
ture and recessed lighting. 
Entrepreneurial companies may 
want more stylish designs with 
contemporary Italian torcheres 
and pendants that match an 
equally state-of-the-art interior. 
And an advertising agency 
might find track lighting appeal- 
ing as a means of displaying 
products or presenting recent 
client work as art. 

Lighting can establish an im- 
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Office lightin: 
for public an 
support spaces 


James R. Benya, PE, IALD 


James R. Benya is senior princi- 
pal and CEO of Luminae 
Souter, San Francisco. He 
teaches lighting design classes 
for the ASID, IBD, IESNA, and 
American Lighting Association. 


pression of cost and quality. 
Companies that want a cost- 
conscious profile should stick 
to simple recessed lighting or 
sheet-metal sconces in public 
areas. On the other hand, devel- 
opers can make a multi-tenant 
office building seem of higher 
quality by using sconces and 
recessed downlights in public 
areas instead of cheap troffers; 
the extra cost for the improve- 
ment will be minimal. 


What to Choose 
Except in general office and con- 
ference areas, recessed troffers 
usually provide too much light 
and appear cheap as well. In- 
stead, designers should consider 
some of the following basic light- 
ing approaches for many spaces. 
Downlighting with tradi- 
tional round downlights is still 
very acceptable for lobbies, 
corridors, and other spaces. For 
initial economy, use incandes- 
cent luminaires; for energy effi- 
ciency, use compact fluorescent 
or low-wattage HID downlights. 
Mini-troffer downlights 


now offered in nominal 1-foot 
by 1-foot shallow fixtures allow 
up to three 18-watt compact 
fluorescent lamps in a parabolic 
look-alike with reasonable effi- 
ciency. They make an excellent 
alternative for lighting private of- 
fices and conference rooms, in 
addition to corridors and lobby 
areas. 

Wall washers with incandes- 
cent, halogen, HID, or fluores- 
cent lamps allow for indirect 
lighting from the walls, art dis- 
play lighting in lobbies, and 
presentation lighting in confer- 
ence rooms. True wall washing 
requires luminaires to be lo- 
cated some distance away from 
the wall, and is not suitable for 
reflective stone walls. 

Wall slots with continuous 
rows of fluorescent lamps 
brighten upper walls and are 
very good for interior corridors. 
Wall slots generally provide 
poor art lighting, but they are 
excellent for highlighting a wall 
with a specular finish, such as 
polished marble. 

Surface and suspended fluo- 
rescent and HID luminaires, 
in addition to being useful in 
general office lighting, can be 
used in many ways to light 
other spaces too. Applications 
range from general illumination 
in lobbies and conference 
rooms to special uses like 
wall washing and chalkboard 
lighting 

Recessed and surface- 
mounted accent lighting 
using adjustable luminaires or 
track is an excellent way to pro- 
vide dramatic impact in a space. 
PAR and MR lamp fixtures are 
usually the only choices. Re- 
member that a recessed fixture 
does not make a style statement 
of its own, whereas a track or 
surface-mounted fixture does. 


Decorative Essentials 

To provide the proper visual 
cues, decorative or ornamental 
lighting fixtures are a necessary 
part of the interior design. To 
the lighting designer, decorative 
lighting can be problematic: 


many attractive luminaires 
provide glary light or use ex- 
tremely high-wattage, low- 
efficacy lamps. A traditional 
chandelier, for instance, can eas- 
ily burn 300 watts while provid- 
ing no more illumination than a 
single 40-watt fluorescent lamp. 
Therefore, careful selection is 
essential. 

Decorative luminaires for 
offices are of three principal 
types: sconces, pendants, and 
portable luminaires. Sconces 
come in many shapes and 
forms, ranging from inexpensive 
sheet-metal fixtures to fabulous 
designs in glass, fine metals, and 
stone. Many manufacturers 
make compact fluorescent 
sconces that are suitable for 
many office lighting applica- 
tions. Halogen sconces, mean- 
while, offer an attractive source 
that can be dimmed. 

Pendants are primarily de- 
signed to be hung over a confer- 
ence table or desk. Although 
only a few use compact fluores- 
cent lamps, pendants are very 
popular because they make a 
powerful statement of style that 
is easily changed by hanging an- 
other fixture. Torcheres and 
other portable luminaires have 
always been favored by the 
more traditional interior design- 
ers for their residential style 
and feeling. 


Energy and Economics 
The biggest disappointment on 
any project happens when the 
lighting — or any other well- 
designed portion of the architec- 
ture — must be changed to cut 
costs and meet the overall proj- 
ect budget. A lighting design 
formula can be applied to any 
office lighting design with a ma- 
jor benefit: it makes lighting 
costs a priority up front. With 
the formula, quality and energy 
trade-offs against cost can be 
made quickly and intelligently. 
One formula for typical light- 
ing in tenant spaces was gener- 
ated as a result of a recent 
study for a medium-quality, 
Continued on page 40 


М Book Reviews 


Tbe Optical Design of Reflec- 
tors, Third Edition, by William 
B. Elmer. Salem, MA: TLA Light- 
ing Consultants, Inc., 1989. 290 
pages. 

During his long career in the 
electric lighting industry, Wil- 
liam B. Elmer firmly established 
his reputation as one of the 
great "architects" of luminaire 
design. Now approaching 90 
years of age, Elmer has recently 
produced the third edition of 
his now classic text, Tbe Opti- 
cal Design of Reflectors. The 
new edition, like its predeces- 
sors, still focuses on the optical 
design of reflectors that have 
mirrorlike, or specular, sur- 
faces. It's interesting to note 
that the retrofit specular reflec- 
tor industry thinks it discovered 


the benefits of mirrorlike reflec- 


tors. Elmer's long career dis- 
proves this notion. 


Tbe title sbould not 
lead readers to 
believe tbe book 
discusses reflector 
design alone. Elmer 
considers everytbing 
from component 
selection to 
maintenance. 


It is not widely understood 
that the design of true high- 
performance luminaires — 
those using specular reflectors 
— involves much more than 
the routine application of opti- 
cal design principles. As with 
architecture, the basic design 
criteria relate to human needs 
— ergonomic, aesthetic, and 
economic — and many ele- 
ments must be creatively inte- 
grated into the final product. 
Computer programs can aid 
design, but they cannot invent 
new concepts. 

Elmer's book is about the de- 


sign of high-performance lumi- 
naires rather than the creation 


of strictly decorative luminaires, 


which often use mirrorlike ele- 
ments in experimentally clever 
ways. The high-performance, 
ergonomic luminaires discussed 
in the book are designed to sat- 
isfy the needs of human vision 
for specific visual tasks in inte- 
rior and outdoor spaces. They 
also, as Elmer states, "could 
translate into some startling 
energy savings, even on a na- 
tional scale." This is not hype. 
To date, efforts to save electric 
lighting energy have focused on 
the use of high-efficiency lamps 
and ballasts and the fine-tuning 
of footcandle criteria. These ef- 
forts have saved a lot of energy, 
but true high-performance, er- 
gonomic luminaires could pro- 
vide an additional 20 to 50 
percent savings. 

In the design method out- 
lined in the book, a designer 
first determines visual needs 
and selects an appropriate lamp. 


The designer then sets out to de- 


velop a complete luminaire, in- 
cluding all auxiliary equipment: 
à luminaire that will efficiently 
utilize light from the bare lamp 
(or lamps) and put it where it 
will be useful for the task at 
hand. Elmer's approach and the 
discussion in the book consider 
everything, including compo- 
nent selection and placement, 
manufacturing technique, and 
maintenance. The title of the 
book should not lead readers to 
believe that the book discusses 
reflector design alone. 

Even in 1989, few commer- 
cial and industrial luminaires 
are as sophisticated as Elmer's 
designs. That is because most 
luminaire manufacturers arc 
not in the high-performance, 
ergonomic lighting business. Al- 
though some types of exterior 
and interior luminaires include 
optically designed specular re- 
flectors, most of the luminaires 
produced today use diffusing 
and semispecular reflectors. 
The main light-controlling ele- 
ments in such luminaires are 


refractors and louvers. 

Elmer correctly stresses that 
refractors have many disadvan- 
tages as light-controlling cle- 
ments, compared with properly 
designed specular reflectors. 

As he points out, prismatic ге- 
fractors inevitably lose light 
through multiple reflections 
within the refracting medium, 
and they may waste too much 
light by sending it in the wrong 
directions, causing glare and 


spill. Still, the mystique of refrac- 


tive light control lives on. 
Elmer asserts that a protec- 
tive light cover (such as clear 
glass) should never be used 
over a specular-reflector lumi- 
naire unless it is a vaportight or 
explosionproof fixture. I dis- 
agrec. Elmer is right in claim- 
ing that such covers reduce 
luminaire efficiency due to un- 
wanted reflections off the top 
and bottom surfaces, which 
bounce around inside the lumi- 
nairc. And it is true that the 


Clear cover is not needed to pro- 


tect the lamp or reflector with 
some types of luminaires, 

Many types of luminaires do 
require such covers, however, 
because their complex specular 
reflector systems are impossibly 
difficult to clean. It's simply a 
matter of maintenance conve- 
nience. The cover is a lot easier 


to clean than the reflector. Imag- 


ine a flashlight without a clear 
plastic “lens”! 

Tempered glass covers are 
an essential safety requirement 
for certain types of HID light 
sources. Furthermore, most 
specular reflector surfaces are 
not tough enough to be ex- 
posed to corrosive atmospheres 
and the usual abrasive “dirty 
rag” cleaning. I could introduce 
a rather long story here about 
the original Golden Gate Bridge 
luminaires, which had exposed, 
and initially specular, reflectors, 
but the reader can probably 
guess how it ends. 

Elmer also advocates the 
smooth-contour, continuous- 
curve reflectors so staunchly 
that he seems to have ruled out 


faceted specular reflectors en- 
tirely. He dismisses the latter 
as “laboriously” designed by ex- 
perimental cut-and-try methods. 
Admittedly, smooth-contour hy- 
droformed reflectors were pro- 
moted as superior during the 
1960s and 1970s, and they ac- 
quired a mystique similar to 
that of the prismatic refractors 
Elmer dislikes so much. Reflec- 
tors fabricated from prefinished 
specular aluminum lighting 
sheet were then seen as a sure 
sign that the manufacturer did 
not have enough money for 
“proper” hydroform tooling. 


Many people think 
of ergonomic 
luminaire designers 
simply as ray- 
tracing wizards, but 
calculation is only 
part of the process. 
Such designers must 
also understand 
manufacturing, 
components, vision, 
and human needs. 


Actually, the faceted specular 
reflectors used today are de- 
signed by extremely precise pro- 
cedures that avoid the beam 
hot spots and striations often 
created by continuous-curve 
reflectors. Such beam defects 
are generally due to slight (and 
inevitable) deviations from theo- 
retical perfection in the smooth- 
contour form, lamp uniformity, 
and lamp-center position. 

The current trend in high- 
performance, ergonomic lumi- 
naire design is shifting toward 
linear and full-shell faceted re- 
flectors that are fabricated from 
prefinished specular aluminum 
lighting sheet. In economic 
terms, faceted specular reflec- 
tors require comparatively long 
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fabrication and assembly times, 
but the associated expense is 
no greater than the expense 
of polishing and anodizing re- 
flectors produced by stretch- 
forming methods such as spin- 
ning and hydroforming. Also, 
the finishing of spun and hy- 
droformed reflectors after fabri- 
cation rarely achieves the mir- 
rorlike quality of prefinished 
reflector sheet, and then only 
at very great expense. 

When luminaire designers 
encounter problems like beam 
hot spots and striations with 


continuous-curve specular reflec- 


tors, they often change to a 
semispecular or nearly diffuse 
finish. Elmer has added an inter- 
esting new chapter on the de- 
sign of diffuse reflectors to this 
third edition of his book, al- 
though such reflectors are not 
optically designed. But there is 


no need to sacrifice specular fin- 


ishes to "save" a design. During 
the 1980s, new thin-film and 
silver-film-coated superspecular 
sheet materials were introduced 
that can significantly increase 
luminaire efficiency and beam 
strength. Properly designed fac- 
eted reflectors made of highly 
specular materials can achieve 
the highest performance level, 
without hot spots or striations. 
Elmer's book is undoubtedly 
the definitive text on ray trac- 
ing. Much of the book is de- 
voted to that subject and to 
curve generation techniques 
for developing classic symmet- 
rical reflector shapes: parabolas, 
ellipses, and simple hybrid 
forms. Elmer's techniques can, 
of course, also be used to de- 
sign faceted mirror reflectors. 
All students of luminaire design 
need to learn these basic tech- 
niques before they begin to 
rely on computer programs, al- 
though computers perform the 
painstaking calculations more 
quickly and accurately. 
Fortunately, Elmer tells us 
a lot about the creative process 
of conceiving, designing, and 
developing high-performance, 
ergonomic luminaires. The 
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ergonomic lighting industry, 
which is still in its infancy, 
sorely needs people with El- 
mer's creative skills. It may be 
that the lack of a good name 
for his specialty has caused edu- 
cational institutions (and stu- 
dents) to overlook this need — 
a need that this book tries val- 
iantly to satisfy. The term light- 
ing designer does not seem 
appropriate, since few lighting 
designers specialize in the com- 
plete design and development 
of ergonomic luminaires. Elmer 
is an illuminating engineer, but 
most illuminating engineers do 
application engineering, not 
luminaire development. 
Unfortunately, many people 
think of ergonomic luminaire 
designers simply as ray-tracing 
wizards — an unfortunate im- 
age, because calculation is but a 
part of the process. It is just as 
important that such designers 
understand manufacturing, com- 
ponents, vision, and human 
needs. A simple name is needed 
for Elmer’s specialty to suggest 
a broad range of skills. I hope 
that Elmer's next book (finished 
at age 100?) will teach us more 
about his creative process. 
—John К. Brass 


John Brass is president of Light- 
ing Research & Development, 
Inc., Novato, California. 
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The layered design approach 


In designing public spaces, too much attention is unfortu- 
nately paid to the appearance of the luminaires and too little 
to the quantity or quality of light. Make sure the space is prop- 
erly lighted by using this five-step approach. 

Determine how much light is needed for tasks. Typically, 50 
footcandles or more is needed for office work, 30 footcan- 
dles or more for vertical displays, and 10-20 footcandles for 
general illumination in corridors and service areas. Don't for- 
get to take room dynamics into account. A presentation space 
might need separate task lighting for the wall and the confer- 
ence table. 

Determine how much light is needed on other room surfaces 
to create the proper comfort and mood. Very dramatic 
spaces usually have poor uniformity, high contrast, and many 
dark surfaces, especially upper walls and ceilings. Very com- 
fortable spaces are often the opposite. Good audiovisual 
spaces require dark walls and ceiling during presentations. 
Choose decorative luminaires, Be sure to determine what 
lighting effect these luminaires will create. Because many 
decorative luminaires have poor photometric performance, 
down-lamping (using lamps of lower wattage than the manu- 
facturer recommends) is often a good idea. 

Balance tbe design by discreetly supplementing the decora- 
tive luminaires. Add the necessary basic equipment, such as 
wall washers, downlights, or accent lights, to achieve the re- 


quired lighting effect. 


lighting layer. 


In multifunction rooms, add a control system with well- 
labeled presets or individual dimmers or switches for each 


energy-efficient, high-rise office 
building in Seattle. Every 1000 
square feet was to be allotted 
the following: ten 2-by-4, three- 
lamp parabolic troffers with T8 
lamps; four 13-watt compact 
fluorescent sconces, downlights, 
or wall washers; and one 50- 
watt MR16 accent light. 

This package permits reason- 
able basic lighting with some 
frills, yet costs only about $3.00 
per square foot (in 1989 dol- 
lars) and operates at 1.23 watts 
per square foot. With the addi- 
tion of lighting controls, such as 
occupancy sensors, the equiva- 
lent connected power density 
(as calculated under California 
Title 24) can approach 0.90 
watts per square foot. 

The tenant's architect or inte- 
rior designer thus receives a 
flexible design package, but 
with adequate limitations to en- 
sure an energy-efficient design. 
In the Seattle project, for exam- 


ple, changing the compact fluo- 
rescent fixtures to incandescent 
ones would reduce cost by 
$0.50 per square foot and in- 
crease power density by 0.27 
watts per square foot without a 
perceived change in the quality 
of the space. 

Even on a budget, an effec- 
tive office lighting design and a 
happy client can be achieved 
through the wise use of design 
possibilities. The most success- 
ful recent office lighting proj- 
ects under Title 24 use these 
concepts, for they consider 
energy efficiency to be integral 
to the process. After providing 
a good-colored fluorescent 
lamp for general lighting, the 
limited and discreet use of 
higher-quality lighting tech- 
niques is the key to designing 
office spaces that look and feel 
better for a minimal invest- 
ment. № 


Tokistar's TXL Light Strip is a 1'/4-inch by 
7/s-inch white PVC extrusion fitted with 
sockets for low-voltage subminiature 
lamps that can be spaced as close as 1/10 
inches apart. The system can be specified 


Ш Miniature track lighting 


Targetti's Minitondo low-voltage track sys- 
tem comprises miniature spotlight fixtures 
mounted on a single-circuit track of ex- 
truded aluminum and PVC. The track has 


a maximum load capacity of 32 amperes, 
can be surface- or suspension-mounted, 
and operates with an in-line electronic 
transformer or a ceiling-mounted trans- 
former. The spotlight fixtures come in a 
variety of styles and accommodate a 50- 
watt bipin or MR16 halogen lamp. Targetti 
Inc., New York, NY. 
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in wattage levels from 6 to 18 watts per 
foot. Toki America Technologies, Inc., 
Anaheim, CA. 
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Ш HID area lighting 


Holophane's Prismglo luminaire is de- 


signed for areas where high-output fluores- 


cent sources are commonly used. It has a 


heavy-duty die-cast aluminum ballast assem- 


bly and a prismatic optical assembly of 
borosilicate glass. A door at the bottom of 
the optical assembly facilitates relamping. 
The luminaire comes in two beam pat- 
terns, is UL listed for damp locations, and 
accommodates an HPS or metal halide 
lamp up to 400 watts. Holophane, New- 
ark, OH. 
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Ш Surface-mounted floodlight 
Hanover Lantern offers a junction/ballast 
burial box with an attached floodlight hous- 
ing for low-wattage HID sources. The unit 
has heavy-duty cast aluminum components 
and is suitable for in-ground mounting. It 
is available in versions for a 50- to 100- 
watt mercury vapor, 35- to 100-watt HPS, 
or 70-watt metal halide lamp. A matching 
model for a 100-watt PAR 38 mercury 
vapor lamp is available. Hanover Lantern, 
Hanover, PA. 
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W Low-voltage walkway lighting 
Low-voltage walkway fixtures from Electro- 
Elf are made of injection-molded polycar- 
bonate, which resists fading, cracking, and 
breaking. Features include a 12-inch steel 
stem, a water-shielding prismatic lens, 
opaque and translucent top caps, a 12- 
watt lamp, and a polycarbonate ground 
spike. Models IV4000 and IV1000 feature 
the Turbo Venturi lamp cooling system for 
extended lamp life. Electro-Elf, Temple 
City, CA. 
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Ш Miniature truss system 
Roxter's Mini Truss lighting system com- 
prises a variety of fixtures mounted on 4- 
foot lengths of surface-mounted or sus- 
pended triangular truss. The truss comes 
with an end cap for horizontal applica- 
tions or a baseplate for vertical applica- 
tions; optional joiners are available. Model 
6130, pictured, has two Euro-style fix- 
tures, each with an integral transformer 
and a 3-inch-diameter housing for a 50- 
watt MR16 EXT spot lamp. Standard fin- 
ishes are black and white; chrome and 
brass are optional. Roxter Mfg. Corp., 
Long Island City, NY. 
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Ш Flush-mounted luminaire 
The Galena flush-mounted ceiling lumi- 
naire from Brass Light Gallery reproduces 
a turn-of-the-century original. It has solid 
brass construction and features a finely 
detailed square coffered design. The 8- 
inch-high luminaire comes with white 
opal or prismatic glass shades. Two- and 
three-light models are available; each 
socket accommodates an incandescent 
lamp up to 150 watts. Brass Light Gallery, 
Milwaukee, WI. 
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Ш Surface-mounted luminaire 
The А] Eklipta from Poulsen Lighting is de- 
signed for surface mounting on ceilings or 


walls. The discus-shaped luminaire of hand- 


blown homogeneous opaline glass is 
mounted on an aluminum backplate hous- 
ing that has a weather-resistant, matte 
white baked enamel finish. The luminaire 
is UL listed for wet locations and comes in 
two sizes. Both sizes accommodate an in- 
candescent or compact fluorescent lamp. 
Poulsen Lighting Inc., Miami, FL. 
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Ш Security luminaire 

The Series 91 surface-mounted fluorescent 
luminaire from H.E. Williams is suitable 
for use in areas subject to vandalism. A 
polycarbonate diffuser completely en- 
closes the tamper-resistant, low-profile 
luminaire. One- and two-lamp models are 
available for trigger start or rapid start 
lamps. H.E. Williams, Inc., Carthage, MO. 
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Ш Pen plotter 

Ioline's LP4000 pen plotter accepts any 
size of bond, vellum, double-matte mylar, 
or acetate film from 1!/2-inch-square 
sheets to 37-inch-wide continuous roll 
stock. It stores users' customized plot pa- 
rameters in a nonvolatile memory, uses 
nonproprietary plotting pens, and is com- 
patible with many personal computer sys- 
tems. Accessories include a multiple pen 
changer, a buffer, a file server, and a roll- 
feed system (shown) that advances and 
aligns plotting media before each plot. 
Ioline Corp., Kirkland, WA. 
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Ш Photocell controls 


Multipoint's Galaxy control system com- 
bines photocell and time-control units in 
self-contained switching packages for regu- 
lating both inside and outside lighting. 
The photocell is mounted outside the con- 
trol panel and uses low-voltage power; its 
user-adjustable on-off range is 0-500 
footcandles. The control system can be cus- 
tom ordered for assembly with a variety of 
components. Multipoint Control Systems, 
Inc., Everett, WA. 
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GE IS THE LIGHT THAT DELIVERS BIGGER 
LIGHTING PUNCH FROM A SMALLER LAMP 
күзү 


GEPerformance MR Y Е narrow 
Plus" Halogen PAR Y : P spots instead of 
lamps put design flexi- # 75R30 reflector spots 


sign or retrofit. With GE's family of 
diode-free Performance Plus™ Hal- 
ogen PAR spots and floods, your 


bility into the spotlight. — and deliver three times the dis- options keep adding up. 
And the flood. play light on a third less energy For more information, call GE's 
| GE Halogen PAR lamps are from smaller, less obtrusive fix- SpecLine toll-free at 
| now appreciably smaller. So your tures. Flicker-free light that's whiter 800-523-5520. 
| number of display lighting options апа crisper for dramatically GE is Light. 
is now appreciably bigger. enhanced colors. 
One such option: Specify GE More light, less energy, better 


Performance Plus" Halogen PAR20 colors, smaller fixtures, original de- "xh; 
| BE Lighting 


C906 
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STERNBERG 


When you consider design options 
authentic detailing... structural perfor- 
mance .. .illumination selections... 
Sternberg is the outstanding choice! 
And we've been proving it for over 60 years! 
Post and coordinated wall bracket lighting. 
Historic elegance! Quality crafted! 
Call or write for our catalog today. Or see 
Sweets File 16.6g/St. 
Sternberg • 5801 North Tripp Avenue 
Chicago, IL 60646 * 312-252-8200 
Masters of Lighting Artistry 
for Over 60 Years 
Circle 17 


Architectural Lighting, October 1989 


| 
Ш Pendant 

Lightolier's Palazzo pendant has stacked 
ovals of Palazzo glass that extend up from 
an oval-shaped metal shade. The shade has 
a black gasket outlining its lower edge and 
a bottom glass diffuser that produces even, 
glare-free downlight. Steel cables support 
the 18-inch-diameter pendant, which ac- 


Ш Portable neon 

Data Display Systems offers Neon Strokes, 
a decorative 4-foot neon light stick that 
comes in five colors and can be mounted 


weight unit has electronic circuitry, a pro- 
tective tube cover, a dimmer control, an 
on/off switch, and a 20-foot line cord. It 
can be plugged into standard outlets and 
has internal stabilizers that allow it to 

be transported safely. Marketing agent: 
Diamond/Marcus, Huntingdon Valley, PA 
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easily on ceilings, walls, or floors. The light- 


cepts two 75-watt incandescent lamps. 
Matching wall brackets and flush ceiling 
versions are available. Lightolier, Secaucus, 
NJ 
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Ш Task luminaire 

Chiaro International offers chrome task 
luminaires with brass accent rings. They 
come in two sizes — a small model mea- 
suring 13 inches high and a large model 
measuring 21 inches high. Both accept A 
lamps up to 100 watts. Chiaro Internation- 
al, New York, NY. 
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Ш Motion-activated fixture 

The SmartPack belongs to RAB's LightAlert 
line of motion-activated exterior fixtures. 
A passive infrared sensor in the fixture 
turns on the light when it detects move- 
ment within a 50-foot radius. Other 
fixture styles in the series include flood- 
lights, Colonial lanterns, and a contempo- 
rary sphere. RAB Electric Manufacturing, 
Inc., Northvale, NJ. 
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Ш Halogen lamp holder 


ers are suitable for applications where high 
light output and precise filament location 
are crucial. The UL-listed units accommo- 
date bipin-base halogen lamps. Perform- 
ance is rated at 300 volts maximum, 750 
watts. The lamp holders have ceramic hous- 
ings, stainless steel contacts, and mica cover 
plates. Standard lengths of the SF-1 lead 
wires are 6 and 12 inches. Leecraft Manu- 
facturing Co., Inc., Long Island City, NY. 
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Leecraft's Series QLB-B halogen lamp hold- 


Sweet's Catalog 
16500/ROB 
Buyline 4899 


порегіѕ SbBD-libe SUSDBITIS. 


4501 North Western Avenue Oklahoma City, Oklahoma 73118 
Phone (405) 528-7738 + FAX 1-(405)-528-7753 + TOLL FREE 1-800-654-8268 
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B Digitizer software interface 
Lighting Analysts offers a digitizer soft- 
ware interface for use with the Point 
illuminance-calculating program. The de- 
vice processes coordinate data from electri- 
cal signals or sound images, eliminating 
the need to scale and enter coordinate 
data manually. It operates with any mod- 
ern digitizer tablet and can reduce the 
time spent on the input of project-related 
parameters by up to 90 percent, according 
to the company. Lighting Analysts, Inc. 
Littleton, CO 
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Ш Decorative indirect luminaire 


SPI’s Renaissance line includes a triple- 
cluster luminaire that is suitable for high- 
ceilinged spaces. Available in a variety of 
translucent and opaque finishes, the lumi- 
naire's three acrylic domes are each 
attached to a steel trim ring and held in 
place with spring hooks. The luminaire 


Ш Recessed floodlight 

Lithonia's KLD series recessed floodlight 
has a lamp socket that can be fully ad- 
justed on site during installation. The flood- 
light has a one-piece, UV-stabilized polycar- 
bonate lens and a cast aluminum housing. 
It comes in a choice of three finishes and 
is available in versions for an incandescent 
or HID lamp. Lithonia Lighting, Conyers, 
GA. 
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comes in versions for metal halide, HPS, 
or compact fluorescent lamps. Matching 
double- and quad-cluster configurations 
are available. SPI Lighting, Mequon, WI 
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Ш wall-mounted uplight 


Elliptipar's Ensconce self-contained com- 


pact uplight can be concealed in an archi- 


tectural space or housed in a decorative 
enclosure. It has an asymmetric reflector 
that projects light evenly across a ceiling 
surface, even at ceiling heights as low as 
81/2 feet, according to the manufacturer. 
Various models accommodate a tungsten 
halogen lamp or a metal halide lamp with 


a remote or integral ballast. Elliptipar Inc., 


West Haven, CT. 
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Ш Table lamp 

Adjustable Fixture's Nightingale table lamp 
is part of the Brass 'n Color series. Engi- 
neered for rugged use and low mainte- 
nance in institutional settings, the lamp 
comes with a solid brass base and trim, a 
nonremovable harp, an easy-access paddle 
switch, a heavy-duty three-prong plug, and 
an unbreakable, fire-resistant shade. Its ped- 
estal has a baked enamel finisl lable in 
a variety of colors. Adjustable Fixture Co., 
Milwaukee, WI 
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Retrofit MR16 assembly 
Westron's Starlite MR16 lamp assembly is 
designed for retrofitting in incandescent 
high-hat and track fixtures at least 21/2 
inches in diameter. A telescoping arm 
allows it to adapt to the depths of most 
high-hat fixtures. The unit has a fully adjust- 
able lamp head that can be aimed in any 
direction. Westron Corporation, New 

York, NY. 
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ILLUMINATING 
READING. 


IF YOUR DESIGNS 
REQUIRE LIGHT, EVERYTHING 
YOU NEED IS IN HERE. 


PAR-36 Lamps: A unique 
aluminum reflector is responsible 
forthe tungsten halogen PAR-36 
lamps light weight and antiglare 
characteristics. It offers excellent 


The OSRAM General Lighting Catalog is 
a thorough source of information on 
every one of our energy saving lamps 
for general, task and accent lighting. 


It features complete specifications à - 
for each lamp, including luminance, color rendition, a2000 hour life and 
efficiency and dimensions—and : tight beam control. Applications 
detailed schematics too. — 4 кү аз — 
In the guide youll learn more about: is зше. : 
р track and downlighting, disco 

BI-PIN Lamps: Bi-Pintungsten-halogen incandescent and spot lighting. 

- = lowvoltagelamps offer ahigh luminousefficacy 


of upto 25 Im/W—for concentrated light 
DULUX” D Compact 


in a sturdy, compact package. They are 
available in both axial and transverse 
filament construction to accommodate a 
wide range of reflector designs. They 
are the perfect fit to light small spaces 
and burn in any position, and have a 
Мезрал of more than 2000 hours. The 

| Bi-Pin is suitable for wall decorations as 

, a working or supplementary light, for small 

| | Showcases, and for highlighting in store 
windows, museums and galleries. 


HQI Lamps: НО! metal halide lamps offer a high 
luminous efficacy and the highest level of CRI 


available. Their long life, high lumen output and _ 


Fluorescents: DULUXD | 

is a single-ended compact É 

fluorescent that lasts more than 10 times inox 
and consumes up to 759/ less energy than a 
comparable incandescent, while providing the 
same light output. The DULUX D combines quality 
of light, excellent color and a high lumen package, 
making it suitable for small, unconventional 
fixtures, shallow downlights and modern lighting 
systems. The DULUX D is available in 2700 K, 
3500 K and 4100 K color temperatures, and in 
standard and dimmable versions. 


OSRAM lamps have a reputation as the standard 
that others follow. If youre the kind of designer 
who likes to lead the way, you should make them 


low heat radiation make them the right choice for T 
Г T your standard. Whether youre lighting a space, 
or designing a new fixture, well work with you to 
make it better than you would ever imagine. 


For your personal copy of the catalog write or call 
OSRAM Corporation, PO. Box 8116, Trenton, NJ 08650. 


1-800-338-2542. In Canada, call 1-416-673-1996. 


OSRAM 


indoor lighting systems in showrooms, store 
windows, trade shows, hotels and restaurants — any 
placewherehigh qualityand economical operation 
are a requirement. 


TECHNOLOGY BROUGHT TO LIGHT 
Circle 27 


W Solid brass pendant 

LuminArt's Ziggurat solid brass pendants 
and matching sconces come in two fin- 
ishes: polished brass with polished black 
chrome accents and polished chrome with 
polished brass accents. Pictured is model 
1305, which accepts five 60-watt incandes- 
cent lamps. Polished brass shades are op- 
tional. LuminArt, Canoga Park, CA. 
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LOUVER 
LITES" 


Kiln-Dried Redwood 
Low Voltage 
Downward-Directed 
Landscape Lighting 


New Packaged Debuzzing Chokes 
Offer No Noise In No Time... 


Mount on your 4x4 post 
or post provided 


One of many [CONFIG. DIA. HEIGHT WIDTH DEPTH MTG. 
. [CIRCULAR 2 1-3/16" Centerhole 
models in a | 1-5/8" 1-1/2" Centerhole 
3 1-1/2" 1-1/4” Centerhole 
full line of | SQUARE 23/32! 2.3732" 1-3/32" Vert/Horiz 
LOUVER LITES" | "ARCH 1-3/8" 1-3/8" 3/4" PCB/Vert 


12-Volt Lighting 


SYLVAN DESIGNS, Inc. 


8921 Quartz Ave., Northridge, CA 91324 
(818) 998-6868; FAX (818) 998-7241 
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Extremely quick and easy to install 
for both new and retrofit appli- 
cations, Amecon's new line of 
architectural chokes essentially 
eliminate noise in dimmers, lamps. 
and fixtures. The chokes are 
professionally packaged to dra- 
matically reduce installation time 


as they mount to standard re- 
cessed fixtures, remote areas and 
wall boxes. They're built with high 
temperature, high impact, fire re- 
tardant UL recognized materials. 
Attractively priced, they're rated 
at 50 and 75 watts at 12 volts, and 
400 to 750 watts at 120 volts. 


Applications are recommended for all types of architectural light 
dimmers: accent, decorative, display, and nearly anywhere a noise- 
rejection system is required. Call or write for new Technical Bulletin/ 
Selection & Design Guide ALC-0689. 


SAIMELON Quality Magnetics & Electronics 


2 7 Amecon, Inc, 1900 Chris Lone, Anaheim, CA 92805 
INS те: (714) 634-2220, FAX: (714) 634-0905 
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A NEW 
ANGLE ON 
EMERGENCY 
LIGHTING 


A1 SERIES 


у ACTUAL SIZE: 4.4"x4.8"x1.9" 


Ш Slotted site light This slim profile lighting unit features 
Narrow vertical slots in the reflector of a completely automatic solid state 
Staff's Polygon site light allow slivers of charger with long-life pure lead 
light to escape, highlighting the fixture's 8 2 
unusual shape. The опе-ріесе, die-cast batteries. The A1 mounts to either 

ї ceiling ог wall and pivots 90? 
assembly of upper and lower clear polycar- 
bonate lenses. The specular, faceted asym- 

positioning and is available 

HID lamp. Double hinges allow easy . f ; 
access to the lamp and ballast compart- white, neutral beige or black. 
ets all have a polyurethane finish. Staff 
Lighting, Highland, NY. 


aluminum frame holds a fully gasketed 

for extended or retracted 
metric reflector distributes light from an 
ments. Fixtures, poles, and mounting brack- 


Circle 83 
YORKLITE 
512/385-1773 
» FAX 512/389-2841 
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Ш Semirecessed fluorescent 
The semirecessed ID-DF double focus 


Ш Compact fluorescent strips 
Model 2850 compact fluorescent light 


luminaire from Zumtobel is designed for 
spaces with ceiling heights of less than 9 
feet. A white reflector above the lamp 
compartment and the segmented exterior 


of the lamp compartment itself reflect indi- 


rect light down into the space. A matte 
silver parabolic louver distributes direct 
light onto work surfaces. The 1-by-4-foot 
luminaire fits most conventional ceiling 
systems and accepts T8 and compact fluo- 
rescent lamps. Zumtobel Lighting Inc., 
Garfield, NJ 
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strips from Norbert Belfer Lighting can be 
ordered in custom lengths as well as in 
factory-mitered runs. The strips' extruded 
aluminum raceway houses rapid start, high 
power factor ballasts and sockets that lift 
up for easy relamping. The light strips 
have a satin aluminum finish and can be 
combined in continuous runs. Dimming 
ballasts are available. Norbert Belfer Light- 
ing, Ocean, NJ 
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Ш Custom lighting 


Appleton Lamplighter fabricates custom lu- 


minaires to customers' specifications. The 
chandelier shown was designed by Bill 
Chin of Green Hiltscher Shapiro, Ltd., for 
the renovated Watertower Place in Chi- 
cago. It features two 6-foot-diameter oc- 
tagonal rings of mirror-polished stainless 
steel. The rings surround an octagonal dif- 
fuser of frosted laminated glass, which is 
held in place by a one-piece, laser-cut 


bronze grillwork. The chandelier accommo- 


dates eight 60-watt incandescent A lamps 
and а 500-watt PAR 64 lamp for downlight- 
ing. Appleton Lamplighter, Appleton, WI. 
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Ш Light meter 

Watt Watcher's FX-100 digital-analog light 
meter is a self-contained, easy-to-operate 
device that displays light levels in footcan- 
dies and lux. It can measure nighttime 
light levels as low as 0.1 footcandle and 
outdoor daylight levels up to 5000 footcan- 
dles. Features include a liquid crystal dis- 
play, analog output, selenium photovoltaic 
cells, and automatic zero adjustment. The 
light meter provides accuracy within 5 per- 
cent at a sampling time of 0.4 second, 
according to the manufacturer. Watt 
Watcher, Santa Clara, CA. 
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Ш Low-voltage track system 
Butler-Radice's Nostromo low-voltage 
track system consists of parallel, rail-like 
tracks that can be curved to fit an interior 
space. The system's disk-shaped fixtures 
can be moved easily along the tracks and 
can accept a variety of low-voltage lamps. 
The system has chrome-plated, domed 
transformer housings and cast alumi- 

num mounting units that come in several 
lengths. U.S. distributor: Beachdog, Malibu, 
CA. 
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W Solid brass lantern 

The Craftsman-style Hawthorne lantern 
from Rejuvenation Lamp & Fixture is 
made of solid brass in a style reminiscent 
of early 20th-century porch lights. The 17- 
inch-diameter, 21-inch-long lantern comes 
in a variety of metal finishes, including the 
verde antique finish shown. Art glass lan- 
tern shades are available in four colors. 
Rejuvenation Lamp & Fixture Company, 
Portland, OR. 
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With a little imagination. 


It offers you a whole lot more. 


Thorn Lightings compact fluor- 
escent 2D lamp is new in the US 
today - and it could pay you well to 
use it with a little imagination. Its 
unique flat profile and universal 
burning position cre- 
ate major opportunities 
for excitingly stylish 
new designs, or even 
for imaginative con- 
versions of your 
current lighting fix- 
tures. 


Make no mistake, the 2D lamp 
is going to open a lot of new doors for 
lighting designers. Its cool to the 
touch so you can get in close with 
fabrics; the light spread is uniform; 


Circle 23 


it lasts five times longer than an 
incandescent lamp and uses fully 
80% less energy.too. So just imagine 
what you can offer prospective 
customers now. 


To help you find out just what 
you can do with 2D, write for further 
information, a special manufac- 
turers 2D kit, and details on currently 
available U.L. listed fixtures free on 
request and let your imagination get 


the better of you. 


Ian Allan, THORN Lighting Ltd., 284 
Southbury Road, Enfield, Middlesex 
ЕМІ 17], ENGLAND. 


Bu THORN 


№ Decorative sconce 

The Eras sconce is from Winona Lighting’s 
Perf Light series of six decorative lumi- 
naires that have perforated metal as a cen- 
tral design element. The 10-inch-wide 
sconce projects 7 inches from the wall; its 
metal shade has '/s-inch square perfora- 
tions, It is finished in black Nextel and ac- 
cepts a 150-watt halogen miniature cande- 
labra (minican) lamp. Winona Lighting, 
Winona, MN 
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W Lensed MR16 lamps 

Bonded lenses on Sylvania Tru-Aim Plus 
MR16 lamps offer improved beam pattern, 
increased reliability, and easier handling 
compared to standard MR16s, according 
to the manufacturer. With the lens as an 


integral part of the optic: tem, beam 
control can be more pre than it is 
when only the reflector shape controls 
light distribution. The lens also protects 
the quartz capsule and dichroic reflector 
from being damaged by human touch or 
dust buildup. The 12-volt lamps are avail- 
able in two wattages and three beam pat- 
terns; they have an average rated life of 
4000 hours. GTE/Sylvania, Danvers, MA. 
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Ш Sloped-ceiling downlight 

Halo Lighting offers adjustable downlights 
for 9- to 27-degree sloped ceilings. They 
have an adjustable socket plate that moves 
in two directions, allowing the lamp to be 
aimed straight down. The model H47ICT 
shown has a double housing of heat- 
dissipating aluminum that can be covered 
by insulation. The model Н47Т is de- 
signed for installations with shallow ceil- 
ings. Both models have integral thermal 
protectors and adjustable bar hangers that 
span spaces up to 24 inches between ceil- 
ing joists. Versions are available for MR16, 
R40, PAR 38, and A21 lamps. Halo Light- 
ing, Elk Grove Village, IL. 
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Ш Fluorescent floodlight 

The Double Bright fluorescent floodlight 
from Enertron Technologies is brighter 
and more durable than the standard 150- 
watt PAR floodlight it is designed to re- 
place, according to the manufacturer. The 
vandal- and weather-resistant unit has a 
Lexan housing and lens and produces an 
18-foot, 180-degree beam from a 22-watt 
quad-tube compact fluorescent lamp with 
a screw-in adapter. It is designed for wet 
locations and has a reinforced neck for 
extra durability. Enertron Technologies, 
Anaheim, CA. 
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Offer Ends 


Oct. 31, 1989 


Servomotor, Multipen, 
A-E Media Sizes and Roll Feed 


Two Outstanding Ways to Save. Ri ом’ you can 
get our top-of-the-line LP4000" pen plotter loaded with 
extras for just $4,995; or you can get the same package, 
and our PlotServr Plus" file server, for only $5,495. Think 
of it, a complete plotting solution for about half of what 


you might otherwise pay. 


(206) 821-2140 for details. 


IOLINE 


CORPORATION 12020 


W Copper and brass luminaire 
The Original Cast collection from Art 


This unique offer ends soon, 
so act now. Talk to your local 
loline dealer or call us at 


113TH AVE. NE 


IOLINE 


————M 
PLOTTING SYSTEMS 


A Great Retum on Your 


KIRKLAND, WA 98034 (206) 821-2140 
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Directions includes the Stellar luminaire, 
which has a copper-finished rim and can- 
opy, brass stems and finials, and an acrylic 
diffuser, The luminaire is available in three 
sizes and finishes and accepts 100-watt A 
lamps. Art Directions Inc., St. Louis, MO 
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Ш Wall-mounted luminaire 
The compact Wallmount 175 from GE 
Lighting Systems provides short, non- 
cutoff, Type IV distribution for area light- 
ing. Features include die-cast aluminum 
front and back housings, a hinged front for 
asy access to ballast and lamp, a pris- 
matic glass lens, and a snap-in anodized 
aluminum reflector. The unit accommo- 
dates horizontal-mounting low-wattage 
high pressure sodium and metal halide 
lamps. GE Lighting Systems, Henderson- 
ville, NC. 
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Ш Accent fixtures 


The Pyramid and Conc fixtures from Capri 
Lighting are available with an accessory 
that permits adjusting their beams in a range 
from 6 to 22 degrees, for precise lighting 
of objects. Models are available for both 
75-watt low-voltage tungsten halogen lamps 
and 75-watt line-voltage PAR 30 lamps. Avail- 
able colors are black and white. Capri Light- 
ing, Los Angeles, CA 


Circle 96 


Ш Time control 


Paragon's P100 Series time control is de- 
signed for both indoor and outdoor use. Be- 
cause its parts are molded from thermoplas- 
tic and polyester resins, it can withstand 
environments where metal timers rust. Its 
programming allows up to 24 switching 
events per day. A range of models are avail- 
able with various electrical specifications 
and enclosure types. Paragon Electric Com- 
pany, Inc., Two Rivers, WI. 


Circle 97 


Architectural Lighting, October 1989 55 


Ш Cedar lamp pole 

Ryther-Purdy's Woodlands lamp pole is 
crafted of solid or laminated western red 
cedar and has chamfered corners that give 
it a tapered look. The straight, square shaft 
comes in heights up to 40 feet and widths 
from 4 to 12 inches and can be combined 
with the company's custom-made guide 
rail fences. It can accommodate top- or 
side-mounted fixtures as well as arm 
mounts from other manufacturers. Ryther- 
Purdy Lumber Company, Inc., Old Say- 
brook, CT. 
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Ш Glare-controlling luminaire 
Lithonia Lighting's 2-foot-square Optimax 
recessed parabolic fluorescent luminaire is 
designed to help eliminate glare on com- 
puter screens. It has a specular aluminum 
louver that directs light away from glare- 
producing angles and comes in versions 
for 40-watt compact fluorescent or 31- 
watt T8 U lamps. A standard 2-by-4-foot 
version is available. Lithonia Lighting, 
Conyers, GA. 
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Ш Crystal chandelier 

A Strass crystal chandelier from Crys- 
torama's Gatsby Collection is made of 
solid brass plated in 24-karat gold. The 
two-tier chandelier measures 32 inches 
in diameter and accommodates 12 incan- 
descent lamps. A three-tier version, two 
single-tier versions, and a matching 
bracket are available. Crystorama Inc., 
Carle Place, NY. 
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Ш Decorative sconce 

Marc Nugent designed the Luminous Spir- 
its sconce from Future Classics. It has sand- 
blasted glass side panels that swivel open 
for relamping and screens on the panel 
backs that provide lamp shielding. The 
sconce’s back plate and glass supports are 
made of brushed, anodized aluminum. It 
comes in four versions, each with a differ- 
ent side panel configuration. Future Clas- 
sics, New York, NY. 

Circle 101 


Ш Vandal-resistant fixture 
Designplan International's Tuscan vandal- 
resistant lighting fixture is constructed of 
heavy-gauge, zinc-coated steel and finished 
in chemical- and abrasion-resistant PVC. A 
mastic compound provides a waterproof 
seal between the polycarbonate diffuser 
and the diffuser's extruded aluminum 
frame. The fixture can be used in wet loca- 
tions. U.S. distributor: R.K. Marketing Inc., 
Clinton, NJ 


Circle 102 


A american lantern 


Double Crown Series 


Hand crafted beauty 


The ‘Double Crown’ outdoor series 
offers a striking blend of tradi- 
tional solid brass and beautifully 
grooved beveled glass. Each 

fixture is meticulously hand 

crafted and finished in either 

white, weathered brass, polished 
brass or verdi. 


№ PAR 16 track fixtures Extra large size 
Lightolier's Minispot track fixtures are available 


designed specifically for PAR 16 halogen 
lamps. The miniature 4!/2-inch-long, 2!/2- You can select a Double Crown 
ne fixtures сш ше model that best fits your decor 
amps in narrow spot and narrow flood à я 

beam patterns. Lightolier, Secaucus, NJ from one of three sizes, includ- 
Circle 103 ing sizes large enough to fit extra W 
large applications. The series is 7 
available in either wall mount or i | 
chain hung styles. i "D 


Model # 3690 


One of Americas Brightest Traditions, {0 since 1033 


american lantern 


4344 Highway 67 North € Newport, AR 72112 ® (501) 523-2705 
Circle 25 


Ш Pendant luminaire 


W Garden lantern 

The Mission post-mounted lantern from 
Arroyo Craftsman is made of solid brass 
and has a verdigris patina finish. It is avail- 
able in 5-, 6-, and 7-inch sizes with a 
choice of four glass colors. Matching hang- 
ing and flush wall-mounted versions and 
an optional brass post are available. 

Arroyo Craftsman, Duarte, CA. № 


Circle 105 


The CP1314 pendant from Visa Lighting 
has a 22-inch-diameter, 5-inch-deep bowl 
that comes in a variety of painted and 
metallic finishes. A brass accent ring encir- 
cles the bowl; a painted ring is available 
with metallic-finished versions. Versions 
are available for halogen and fluorescent 
lamps. Visa Lighting Company, Milwaukee, 
WI 

Circle 104 
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W Electronic fluorescent 


The Dulux EL electronic compact fluores- 
cent lamp is a self-contained unit with a 
built-in electronic ballast and a screw-in 
base. A brochure describes features, lists 
projected energy savings, and shows mod- 
els with and without reflectors. Osram Cor- 
poration, Montgomery, NY. 


Circle 130 


Ш Outdoor enclosures 

Hennessy's UL-listed outdoor enclosures 
protect electronic equipment from vandal- 
ism and harsh environments. An illustrated 
24-page catalog lists construction specifi- 
cations, features, sizes, mounting accesso- 
ries, and hardware. Hennessy Products, 
Inc., Chambersburg, PA. 


Circle 131 


CARIBEAN 


ласо MOUNTED FUCTUAES 


Ш Wet-location fixtures 

A data sheet details surface-mounted cast 
aluminum fixtures suitable for use in wet 
locations, It lists dimensions, colors, and 
lamp requirements and shows grill and 
visor accessories. Caribean World-Wide 
Wholesaler, Miami, FL. 


Circle 132 


W Brass luminaires 

А 12-page color brochure illustrates solid 
brass luminaires in seven styles. It in- 
cludes chandeliers, sconces, pendants, 
ceiling- and wall-mounted luminaires, and 
à post-mounted lantern. Kichler Lighting, 
Cleveland, OH. 


Circle 133 


Ш Compact fluorescent fixtures 
A brochure details recessed downlights 
and wall washers as well as sconces and 
surface-, pendant-, and bracket-mounted fix- 
tures that are all designed to accommo- 
date compact fluorescent lamps. NL Corpo- 
ration, Cleveland, OH. 


Circle 134 


W Crystal chandeliers 

Olde World crystal chandeliers are de- 
signed with Swarovski Strass lead crystal 
trimmings and with glass arms and scrolls. 
A brochure contains dimensions, lamp 
requirements, and color photos of six mod- 
els. Schonbek Worldwide Lighting Inc., 
Plattsburgh, NY. 


Circle 135 


Ш Emergency lighting 

Designer Series emergency lights come 

in 6- and 12-volt models. A brochure de- 
tails standard features, installation, order- 
ing information, and options for wall- and 
ceiling-mounted units, remote lamp heads, 
and a power pack. York-Lite Electronics, 
Austin, TX. 


Circle 136 


W Fluorescent fixtures 

Brodwax Lighting offers a variety of decora- 
tive luminaires for straight, circular, and U- 
shaped fluorescent lamps. A 24-page color 
catalog illustrates 22 styles, including mod- 
els with oak or walnut frames. Brodwax 
Lighting Corp., Island Park, NY. 


Circle 137 


W Step lighting 

A brochure describes low-voltage interior 
and exterior step lighting systems, which 
can provide 5 or 10 footcandles of contin- 
uous light from a concealed source in 
lengths up to 20 feet. Roberts Step-Lite 
Systems, Inc., Oklahoma City, OK. 


Circle 138 


W Custom luminaires 

Louis Harvey designs and manufactures cus- 
tom luminaires to clients' specifications. A 
catalog illustrates both custom and stan- 
dard luminaires, including tubular lumi- 
naires, floor lamps, chandeliers, and 
sconces. Louis Harvey, College Point, NY. № 


Circle 139 
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М calendar 


Electrical contractors conference, 
GE Lighting Institute, Cleveland. Con- 
tact: Richard Janis, GE Lighting Insti- 
tute, Nela Park, Cleveland, OH 44112, 
(800) 255-1200. 
LI 
October 18-20, 1989 Outdoor lighting decision work- 
shop, GE Lighting Institute, Cleveland 
Contact: Richard Janis, GE Lighting 
Institute, Nela Park, Cleveland, OH 
44112, (800) 255-1200 
—————————-—— 
October 19, 1989 Interactions of lighting design 
from conception to installation, 
IES event, Academy of Sciences, 
Golden Gate Park, San Francisco. 
Contact: Patty Finley, IES Golden Gate 
Section, 650 7th St., San Francisco, CA 
94107, (415) 495-7711 


October 16-18, 1989 


October 23-24, 1989 Light sources — characteristics 
and applications, seminar, Howard 
Johnson Hotel, Cambridge, MA. Con- 
tact: TLA-Lighting Consultants, Inc., 72 
Loring Ave,, Salem, MA 01970, (508) 
745-6870. 


October 23-25, 1989 Light and color for human per- 
formance, seminar, Georgia Tech, 
Atlanta. Impact of lighting on behav- 
ior, physics of light, physiology of 
human vision, and lighting calcula- 
tions. Contact: Education Extension, 
Georgia Institute of Technology, At- 
lanta, GA 30332-0385, (404) 894-2547 
———————— 
October 23-25, 1989 Architectural lighting: Basics for 
design and application, seminar, 
Keller Conference Center, State Col- 
lege, PA, Includes photometrics and 
field measurement. Contact Donna 
Ricketts, 409 Keller Conference Cen- 
ter, The Pennsylvania State University, 
University Park, PA 16802, (814) 
863-1743. 


ee 

October 23-27, 1989  Industrial-commercial lighting 
design workshop, Philips Lighting 
Center, Somerset, NJ. Contact; Sherry 
Bachman, Lighting Center Coordina- 
tor, Philips Lighting Company, 200 
Franklin Square Dr., Somerset, NJ 
08875-6800, (201) 563-3600. 


November 6-8, 1989 Store lighting conference, GE Light- 
ing Institute, Cleveland, Contact 
Richard Janis, GE Lighting Institute, 
Nela Park, Cleveland, OH 44112, (800) 


355-1200. 
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November 8-10, 1989 Lighting conference on hotel, 
motel, and conference facilities, 
Philips Lighting Center, Somerset, NJ 
Contact: Sherry Bachman, Lighting Ce 
ter Coordinator, Philips Lighting Com- 
pany, 200 Franklin Square Dr., Somer- 
set, N] 08875-6800, (201) 563-3600, 


1989 IALD awards dinner, Parker 
Meridien Hotel, New York City. Con- 
tact; Marion Greene, International Asso- 
ciation of Lighting Designers, 18 Eas 
16th St., Suite 208, New York, NY 
10003, (212) 206-1281, FAX (212) 
206-1327. 


November 10, 1989 


Office lighting conference, GE 
Lighting Institute, Cleveland. Contact: 
Richard Janis, GE Lighting Institute, 
Nela Park, Cleveland, OH 44112, (800) 
255-1200. 


November 13— 
15, 1989 


November 15- 
17, 1989 


Lighting maintenance contractors 
conference, GE Lighting Institute, 
Cleveland. Contact: Richard Janis, GE 
Lighting Institute, Nela Park, Cleve- 
land, OH 44112, (800) 255-1200. 


November 16, 1989 Tour of museum lighting dis- 
plays, joint DLF-IES meetit -ademy 
of Sciences, Golden Gate an 
Francisco. Contact: Rolph Erickson, 
IES Golden Gate Section, 650 7th St., 
San Francisco, CA 94107, (415) 626- 
1950 


November 16- 
17, 1989 


Light sources for luminaire repre- 
sentatives, course, Philips Lighting 
Center, Somerset, NJ. Light source tech- 
nology from basics to lamp and lumi- 
naire combinations. Contact: Sherry 
Bachman, Lighting Center Coordina- 
tor, Philips Lighting Company, 200 
Franklin Square Dr., Somer NI 
08875-6800, (201) 563-3600. 


November 18, 1989 Color and light/neon and cold 
cathode, IES workshop, San Francisco. 
Instructors: Hy Kaplan, Patty Glasow. 
Contact: Heide Kawahata, IES Golden 
Gate Section, 650 7th St., San Fran- 
cisco, CA 94107, (415) 982-9832. 


Fundamentals of commercial and 
industrial lighting, conference, GE 
Lighting Institute, Cleveland. Contact: 
Richard Janis, GE Lighting Institute, 
Nela Park, Cleveland, OH 44112, (800) 
255-1200. № 


November 28- 
December 1, 1989 


CENT AND 


AMERLUX, 23 Daniel Rd., Fairfield, NJ (7006 201/882-5010 

DANALITE, 16392 Gothard St. НА, Huntington Beach, CA 92647 FAX 714/848-1669 714/841-4325 
Low voltage / slim profile linear lighting system / high intensity halogen lamps / extensive apps. 

FIBERSTARS, 47456 Fremont Blvd., Fremont, CA 94538 800/327-7877 

MARCO LIGHTING, 6100 $. Wilmington Ave., Los Angeles, CA 90001 213/583-6551 
Recessed Architectural Lighting: Compact Fluorescents-Low Voltage Capsylite-HID-Incadescents 

NATIONAL SPECIALTY LIGHTING (see ad this section) 

NL CORP, 14901 Broadway, Cleveland, OH 44137 FAX 216/662-9069 or 216/662-2080 
Recessed HID and incandescent; decorative; custom; church; 20, 30, & 60 amp track; fluorescent 
lighting systems. Call for more information. 

E.G. SCHLESSELMAN, INC., 2778 Banning Rd., Cincinnati, OH 45239 РАХ 513/923-1654 512/923-1144 
Designer & Manufacturer of Special & Standard Lighting Fixtures for the Display Industry. 


National Specialty Lighting 
"Non-Neon" Flexible, Unbreakable, 25% The Cost Of Neon 
*Rope Lighting “Exterior Lights 
*Tube Lighting *Strip Lites 
Call Today For Free Catalog! 
1-800-527-2923 (US) 


Ci 


LEXALITE INT. CORP, PO. Box 498, Charlevoix, MI 49720 
Custom and Proprietary Injection Molded Lighting Products. (For information call Cheryl Barron.) 


Ni 


FAX 616/547-5833 or 616/547-6584 


MAXIMUM TECHNOLOGY, 60 Industrial Way, Brisbane, CA 94005 415/468-2560 
| AMBII о (INTERIOR 
DAY-BRITE/MCPHILBEN/OMEGA — Complete fixture needs. Fax 601/841-5501 or Call 601/842-7212 
H.E. WILLIAMS INC., PO. Box 837, Carthage, MO 64836 417/358-4034 
LITHONIA LIGHTING. We cover the lighting spectrum 404/922-9000 
NORBERT BELFER LIGHTING MFG., Cove & Linear Lighting Products 201/493-2666 
415/845-2760 


PEERLESS LIGHTING CORP, PO. Box 2556, Berkeley, CA 94702 


| Ai TING 


ADJUSTA-POST MFG. CO., PO. Box 71, 


Norton, Ohio 44203 
Residential & commercial outdoor fixtures. Stds. & Acces... HID, fluorescent, low volt. & incandescent 
BIEBER LIGHTING CORPORATION (see ad this section) 


FAX 216/745-9746 800/321-2132 


BIEBER LIGHTING CORPORATION 

One of America's leading manufacturers, Offering a complete 
product line of commercial and residential luminaires and 
accessories for a wide variety of applications: automobile 
dealerships, shopping centers, sports facilities, industrial, 
landscape lighting. and extensive custom capabilities. U.L. listed, 
HID, and fluorescent. Call for local representative. 


970 W. Manchester Blvd., Inglewood, CA 90301 
FAX 800-537-2892 PH. 800-544-4871 


m 
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EMCO ENVIRONMENTAL LIGHTING, 7300 50th St., PO. Box 1640, Milan, IL 61264 309/799-3111 
HOLOPHANE, 214 Oakwood Ave., Newark, OH 43055 614/345-9631 
RUUD LIGHTING, 9201 Washington Ave., Racine, WI 53406 800/558-7883 
RWL CORP, 240 Sargent Dr., New Haven, CT 06511 203/789-1710 
SPRING CITY ELECTRICAL MFG. CO., Spring City, PA 19475 call 215/948-4000 or FAX 215/948-5577 
Historically authentic, cast iron ornamental lighting posts, bollards and adaptations. 
WESTERN LIGHTING INDUSTRIES (see ad this section) 
Western Lighting Industries 


True Color Light Source Avanti 1800 
Post-top light with either 1 or 2 39-watt BIAX 
or PL type lamps. Solid cut-off, and 2/2 to 1 uni- 
form light distribution. U.L. Listed. 

3540 Valhalla Dr., Burbank, CA 91505 


AVANTI 1800 FAX 818-841-8910 818-841-7896 


MICHAEL MARTZ (For Architects and Designers) 


PONT 


STRAND ELECTRO CONTROLS, 2975 5. 300 W. Salt Lake City, UT 84115 ИЛДЕТ 
Manufacturing full line of lighting controls and dimmers for Restaurants, Hotels, Board Rooms, etc. 
VARA-LIGHT / DIMATRONICS / HUB ELECTRIC, Crystal Lake, IL. FAX 815/455-1499 or 815/455-4400 


CONSTRUCTION SPECIALTIES INC., 55 Winans Ave., Cranford, NJ (Sight & Sunscreens) 201/272-5200 
MULTIPOINT CONTROL SYSTEMS, 3101 111th St. SW #A, Everett, WA 98204 206/347-3499 
Full line of adjustable photocell lighting control sensors & systems for indoor/outdoor applications. 


BRASS REPRODUCTIONS, 9711 Canoga Ave., Chatsworth, CA $1811. Decorative Fixtures. 
LIGHTSPACE DESIGN, 2111 Vine, Suite B, Berkley, CA 94709. Consultant & MFG. 


E ' LIGHTII 12 
ELECTRO POWERPACS CORP (see ad this section) 
DYNARAY EMERGENCY LIGHTING 


Compact, seif-powered exit, only 7'/" high. Mounts 
over doorways under most 8" ceilings. Integral sealed 
ni-cad batteries and charger board. Architecturally 
designed, anodized extruded aluminum exit available 
with incandescent or fluorescent lamps. 


253 Norfolk St., Cambridge, MA 02139 
FAX 617/661-4400 TEL 617/876-9220 


G E LIGHTING, Ad Response Dept., Nela Park #4151, Cleveland, OH 44112 


216/266-3544 
GTE/SYLVANIA LIGHTING, Sylvania Lighting Center, Danvers, MA 01923 617/777-1900 
OSRAM CORP, 110 Bracken Rd., Montgomery, NY 12549 914/457-4040 


PHILIPS LIGHTING CO., 200 Franklin Square Dr., Somerset, NJ 08875 800/631-1259 800/752-2852 

USHIO AMERICA, 20101 S. Vermont Ave., Torrance, CA 90502 FAX 219/329-3641 or 213/329-1960 
Manufacturer of MR11, MR16, ТЗ Quartz, Minican and DC Bayonet Halogen Lamps. 

VENTURE LIGHTING INTL., 625 Golden Oak Pkwy., Cleveland, OH 44146 800/437-0111 
Metal Halide, High and Low Pressure Sodium, Mercury, MR-16 and MR-11 Display Lamps. Many new and 
unique products not available from other manufacturers. 


DINICO PRODUCTS, INC., 123 So. Newman SL, Hackensack, NJ 07801 201/488-5700 
ELECTRO-ELF, 10011 Olive St., Temple City, CA 91780 818/286-5002 Fax 818/579-1333 
Energy Efficient Fluorescent lighting. Sealed Waterproof Fixtures available in many styles and colors. 


HADCO, PO. Box 128, 100 Craftway, Lillestown, PA 17340 7172507181 
NIGHTSCAPING, 1705 E. Colton Ave, Redlands, СА 82373. 714/794-2121 
DESIGN LIGHTING CONSULTANTS, INC., 7186 SW. 47TH ST, MIAMI, FL 33155 905/665-6100 
Јн, BAXTER & COMPANY, PO. Box 10797, Eugene, Oregon 97440 503/689-3020 


Manufacturer of Timberwood Lighting Standards. A superior pressure-treated Douglas fir laminate for 
decorative outdoor lighting support. Contact Richard Baxter. 


EDWIN GAYNOR CO., 200 Charles St., Stratford, CT 06497 203/378-5545 or FAX 203/381-9019 
For more information about fluorescent wiring devices, switches and lamp holders, call and ask for Jill Sapak. 


KOR-LITE Fluorescent 


Emergency Lighting Systems 


Phone: 408/727-0314 FAX 408/492-1403 


ALCOA, Sheet & Plate Division, PO. Box 8025, Betendorl, IA 52722. 319/944-3007 
ALUMINUM COIL ANODIZING CORP, 501 E. Lake St., Streamwood, IL 60107 800/289-2645 
Pre-anodized lighting sheet: specular, semi-specular, low iridescent, hammertone, diffuse, Everbrite. 


MERO CORPORATION, 5 West Cross SL, Hawthorne, NY 10532 FAX 914/747:3183 914/747-3180 
Manufacturer of MEROFORM, Spaceframe, MEROTRUSS AND MERODOME Modular Systems. 


LIGHTING DESIGNER / Experienced Project Manager needed at Sylvan R. Shemitz Associates, Inc. 

145 Orange Avenue, West Haven Connecticut 06516. Resume Please. 

LIGHTING FIXTURE DESIGNER/ENGINEER, To manage small indoor and outdoor architectura! lighting depart- 
ment. Minimum 5 years’ experience. UL/CSA Test Experience. Excellent salary and benefits. 

Resume to S.R. Shemitz, Elliptipar, Inc., 145 Orange Avenue, West Haven, Connecticut 06516, 


ARCHITECTURAL LIGHTING SALES REPRS. WANTED 
36 year young, growing and knowledgeable manufacturer of Cold Cathode 
Lighting Systems — U.L. & CSA approved — seeking architectural lighting 
sales agency on specification level with Architects, Designers, Engineers, Light- 
ing Consultants must read arch. and elec. plans and specs. For the following 
territories: AK, AR, CA, CN, FL, ID, IA, OH, OK, KS, KY, MS, Mobile, MT, 
NE, NV, NJ, NM, ND, SC, TN, TX, WV, WY, Wash. D.C. 

Career Development Center, P.O. Box 10460, Dept. AL-991, Eugene, OR 97440 
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Manufacturers 


Page 16. Lighting a museum exhibit that 
bas to stay dark (The Hearst Navajo Textile 
Exhibit, Natural History Museum of Los Ange- 
les County). 

Capri: Two-circuit track, flat-back cylinder 
fixtures. 

GE Lighting: MR16 lamps. 

Light Solutions: Custom snoots. 


Page 18. Seminar room boasts ligbting 
options for special uses (Orentreich seminar 
room, New York University Medical Center 
Skin and Cancer Unit). 

Greensteel: Sliding panels. 

Lighting Services: Fixture panel modules, 
track fixtures. 

Lightolier: Recessed adjustable accent 
lights, recessed compact fluorescent fixtures 
Lutron: Lighting controller. 

Nessen: Desk lamps. 

Vian: Pendant-mounted luminaire. 
Work-A-Light: Single-tube fluorescent 
fixture. 


Page 20. Low-cost, energy-efficient indirect 
fixtures please landscape architects 
(Johnson, Johnson & Roy Landscape Archi- 
tects, Dallas). 

Elliptipar: Quartz wall washers. 
Lightolier: Incandescent downlights, MR16 
accent fixtures. 


Photographers 


Tom Bernard, 586 Conestoga Road, 
Berwyn, PA 19312, (215) 296-9289 


Daniel Eifert, Daniel Eifert Photography, 26 
Second Avenue, New York, NY 10003, (212) 
473-2562 


In This Issue 


Page 22. Linear light pipe puts cars in a dif- 
ferent light (BMW corporate headquarters, 
Woodcliff Lake, New Jersey ). 

GE Wiring Devices: Controls. 

Thorn EMI Lighting: Metal halide lamps. 
TIR Systems: Light pipe. 


Page 24. Century-old lighting system 
restored in historic state capitol (Indiana 
State Capitol restoration, Indianapolis). 
Abstar: Mirrors. 

Alkco: Surface-mounted linear incandescent 
fixtures. 

Color Traine: Accent lights. 

GTE/Sylvania: Clear energy-saving A19 
lamps. 

Honeywell: Automated building control 
system. 

Macro Electronics: Dimming system. 

NL Corporation: Custom brass chandeliers 
and sconces. 

Northern: Fluorescent fixtures for stairwell. 
Omega: Surface-mounted PAR 38 can lights. 
Rambusch: Recessed accent lights, custom 
cylinder cans. 

Sinclair Glass Company: Custom crystal 
glass shades in hobnail design. 

Widelite: Metal halide floodlights 


Page 30. Landscape and seascape lighting 
in a tropical paradise (Medici Restaurant, 
Hyatt Regency Cerromar Beach, Dorado, 
Puerto Rico), 

Alger Lighting: Crystal chandeliers. 


John David Fleck, Saks Productions, Inc., 
9257 Castlegate Drive, Indianapolis, IN 
46256, (317) 849-7723 


Wolfgang Hoyt, 18 West 27th Street, New 
York, NY 10001, (212) 686-2569 


Bega/Forms + Surfaces: PAR 20 trellis 
downlights. 

B-K Lighting: MR16 accent lights with 
remote transformers. 

Boom Lighting: Sconces, post lights. 
Capri: MR16 adjustable downlights. 
Lithonia: A-lamp downlights, wall washers, 
PAR accent lights. 

Lightolier: Dimming system. 

(Salon del Mar and Terrace del Mar, Hyatt 
Dorado Beach, Dorado, Puerto Rico). 
Hydrel: MR16 well uplights, surface- 
mounted landscape and underwater lighting 
fixtures. 

Lightolier: Preset dimming system. 
Lithonia: Wall washers, accent lights, PAR 
38 downlights. 

Thorn/Northstar Lighting: CSI metal halide 
lamps. 


Page 32. Attractive, effective lighting from 
off-the-shelf equipment (IBM regional head- 
quarters, Valley Forge, Pennsylvania). 
Columbia: Parabolic troffers. 

GE Lighting: Biaxial and compact fluores- 
cent lamps. 

Kurt Versen: Compact fluorescent down- 
lights. 

Lightolier: Portable uplights, dimming sys- 
tem. 

Norbert Belfer: Biaxial fluorescent lamp 
channels, low-voltage incandescent strip 
lights. 

Peerless: Linear fluorescent indirect pen- 
dant uplights. 


Rion Rizzo, Creative Sources Photography, 
Inc., 5245 Green Oak Court, Atlanta, GA 
30327-4901, (404) 843-2141, FAX (404) 
843-2783 


James F. Wilson, P.O. Box 50142, Dallas, 
TX 75250, (214) 823-6542 


Advertisers 


Aamsco Manufacturing Inc. .... . 4 
Amecon, ШК. u u mn n 50 
American Lantern .......... 57 
Gardco Lighting ............ 3 
GE Hghting ........ X 
Holophane Company, Inc. ...... 23 


62 ‘Architectural Lighting, October 1989 


loline Corporation .......... 55 
Lighting World International . . . . 14 
Lightolier Ик. 2........ 17,19,21 
Lithonia Lighting ........... 64 
Манде Inc; ss suo га 10-11 
Nightscaping/ 

Division of Loran Inc. ....... 13 
Norbert Belfer Lighting ........ 9 
Osram Corporation ......... 49 
Poulsen Lighting Inc. ........ 15 


Roberts Step-Lite Systems ...... 47 
Ruud Lighting, Inc... .......- Y 
Sternberg Lanterns Inc. ....... 44 
Sylvan Designs, Inc... .: 2.2... 50 
Thorn Lighting ............ 53 
Venture Lighting International .... 2 
Visa рїїїр.............. 6 
МЕЧИ o oariad вео нов 5 
York-Lite Electronics, Inc. ...... 51 
Zumtobel Lighting, Inc. ....... 63 


